


ma EMD 





at St Aenea AY 








VOL. 24. No. 10. 
WEEKLY. 





NEW YORK, WEDNESDAY, MARCH 7, 1894. 





So 
‘SY 





Copyright, 1894, by E.ecrricaL Review Pus.isaine Company, 13 Park Row, New York. 


Haute Street Railway 
Company. 


The Terre 


4 PROGRESSIVE AND MODERN STREET RAIL- 
WAY SYSTEM—ITS ADVANCED POSITION 
DUE TO ITS PRESIDENT, MR. RUSSELL B. 


HARRISON, 


The city of Terre Haute, Ind., can point 
with just local pride toits electricstreet railway 
system as being one of the most complete 
and progressively managed in the country. 
It is known as the Terre Haute Street Rail- 
way, and Mr. Russell B. Harrison, son of 
ex-President Harrison, is president of and 
personally manages the company. Although 
largely interested in other electric roads, Mr. 
Harrison has given special attention, time 
and hard work to perfecting the Terre Haute 
system, and to-day the Terre Haute road 
occupies a foremost position in advanced 
street railway installations and construction, 
and in some respects, particularly its new 
Westinghouse motor equipment, it is in 
advance of all other roads. 

Mr. Harrison has been in close touch with 
Mr. George Westinghouse, Jr , to securea 
new and better motor than any yet pruduced. 
After much study and experiment, Mr. 
Westinghouse has produced a new motor 
known as No. 12, and has shipped two 
equipments of 29 horse-power motors to the 
rerre Haute road. The first equipment Mr. 
Harrison mounted ona new Lewis & Fowler 
electric snow sweeper, and in this way gave 
the motors a very severe test. The results 
were so satisfactory and convincing as to 
the great power, efliciency and economy of 
the new motor, that Mr. Harrison unhesi- 

tingly states that it is the best railway 
motor that has yet been produced, and as an 

vidence of his opinion, has ordered 40 

dditional equipments for his road, and they 
constructed and shipped. 
operated by new series 
multiple which are very 
ficient and many new improve- 
The diverter is also of a new type. 
time that we have 
blue prints of this 
new motor and controller, to show the con- 
struction and arrangement, but will endeavor 
to secure them from the Westinghouse com- 
pany and produce them for the benefit of 
our readers at the earliest possible day. We 
learn from Mr. Harrison that the motor is 
light and frameless and is suspended on 
springs so as to reduce to a minimum the 
pounding on rail joints. 

The Terre Haute road is attracting the 
iltention of street railroad men by reason of 
its improved and heavy T rail track con- 
struction. The road-bed is constructed of 
60 and 72 pound Shanghai T rail, laid on 
oak ties, with a broken stone concrete foun- 
dation of eight and 10 inches. The streets 
are paved with brick and asphalt in so 
smooth and novel a manner that all objec- 
tions to the use of T rail are removed. The 


ire now being 
rhe motors are 
controllers, 
have 
ments. 
We regret at this 
not photographs or 


construction, either in brick or asphalt, per- 
mits buggies or wagons to drive along the 
track, or cross it with perfect ease and with- 
out wrenching the track or vehicles. 

The mayor of the city publicly stated 
recently ‘‘that the citizens of the town were 
so pleased with their smooth track con- 
struction that it would be impossible now to 
secure permission from the City Council to 
lay a girder rail in the streets of Terre 
Haute.” 

The fame of this improved electrical rail- 
way construction has gone abroad, and 











The company is now operating 17 miles of 
track and will build in the spring 10 addi- 
tional miles. In building this new track 
Mr. Harrison expects to adopt some further 
improvements in the track construction. 
The company owns and operates its own 
machine shop, car shop, paint shop and 
electric power shop. The service rendered 
the public, and the appearance of the cars 
and line give great satisfaction to the citizens 
of Terre Haute. 

About two years ago Mr. Harrison was so 
impressed with the future of electricity that 
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every few days committees from the city 
councils of other cities and representatives 
of various street railways visit Terre Haute 
to investigate the system and track con- 
struction. The Executive Committee of the 
Street Railway Association, hearing of this 
track construction at their January meeting 
at Atlanta, Ga., requested Mr. Harrison 
to prepare a paper on the subject, and he 
has consented to do so, and wil! read it at 
the October Convention,and at the same time 
exhibit full-sized samples of it, illustrating 
it in detail. 


he gave up active newspaper work to devote 
his timeand ability to the electrical field, and 
is one of the most enthusiastic advocates of 
electrical progress, particularly as applied to 
traction and lighting purposes. Mr. Har- 
rison graduated asa mining engineer and, 
with this foundation, spent four months at 
the World’s Far, studying everything new 
pertaining to electricity and the railroad. 
The results of his studies and researches are 
making their appearance from time to time 
in the Terre Haute Street Railroad and are 
proving of great benefit and advantage, not 
only in street railroad circles, but to the 
public generally. 
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THE WASHINGTON CONVENTION 


The Electric Light Men Hold a Largely 
Attended and Enthusiastic Meeting 
at the Capital City. 


M, J, FRANCISCO, OF RUTLAND, VT., ELECTED 


PRESIDENT — SESSIONS EXTEND OVER 


FOUR DAYS—A NUMBER OF VALUABLE 
PAPERS—DISCUSSION ON ARC LAMPS, 


POLYPHASE TRANSMISSION, SWITCH- 


BOARDS, STORAGE BATTERIES, ETC.— 


MR. VAIL’S INSTRUCTIVE ADDRESS ON 


‘*METALLIC CIRCUITS FOR ELECTRIC 
RAILWAYS "—‘‘ PROTECTION OF LIGHT- 
ING AND POWER CIRCUITS,” A VALU- 


ABLE CONTRIBUTION --A NUMBER OF 


DISTINGUISHED VISITORS INCLUDING 


PROFESSORS EDWARD WESTON, GEORGE 


FORBES, T. C. MENDENHALL, HENRY A. 


ROWLAND—ALL FORMER PRESIDENTS 


BUT ONE PRESENT—A VERY SUCCESSFUL 


AND AGREEABLE CONVENTION, 


TUESDAY FORENOUON SESSION, FEB- 
RUARY 27, 1894. 


The Seventeenth Convention of the 
National Electric Light Association was 
held at the G. A. R. Hall, on Pennsylvania 
avenue, Washington, D. C., February 27 
and 28 and March 1, 1894. 

President Armstrong, of Camden, called 
the Convention to order. There were prob- 
ably 200 persons in the hall, a number of 
ladies being present. President Armstrong’s 
address was well delivered, and applauded 
from time to time. He reviewed the electric 
lighting business and took strong grounds 
against municipal control of plants. He said 
in part : 

The past year has been a very tryiug one 
on electrical enterprises. As we are among 
the settled businesses of the country the 
newest, and, therefore, the most elastic, we 
have felt the financial stringency, the oppres- 
sion of the times, worse than many others, 
but we have not been without cheer and 
encouragement during it all. If my figures 
are correct, and I have tried to obtain them 
from the most reliable sources, there are now 
upwards of 2,200 central stations in this 
country, representing at least two hundred 
millions of capital. Involved in electrical 
manufactures and supplies of various kinds 
are as many millions more, thus employing, 
as it naturally does, hundreds of thousands 
of men ; supporting hundreds of thousands 
of homes; adding to the material wealth, 
prosperity and happiness of our people, 
makes us, as representatives, trustees of a 
great and responsible trust. Thisis a growth 
practically of the last decade. He would be 
a brave man, indeed, who would dare even to 
suggest the limit of the possibilities of the 
use of electricity for great and important 
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works. Night has been turned into day, and 
the industry of man is applied for the 
full 24 hours of time, and the days, 
therefore, are multiplied by just that much. 
Distance is annibilated, so that Jast Summer 
I, while being a thousand miles away enjoy- 
ing the beauties of that wonderful White 
City, and drinking in the lessons there taught, 
was still within speaking distance of my 
office. 

There has been a tendency in the last few 
months, however, for a revival, largely 
instigated by, I am afraid we will have to 
say, the representatives of our large manu- 
facturing corporations, of the agitation of 
municipal ownership of electrical light 
plants. I sincerely believe that to be a bad 
policy for the city, as I have always main- 
tained. I believe it to be a worse policy for 
tbe manufacturing concerns that advocate 
it. But no city can ever afford to do an 
unfairthing. * * * * Letus join hands 
in this one thing. If you have a ten thou- 
sand dollar plant in some small village. and 
some one opposes you unjustly there, let us 
feel that it strikes the two hundred millions 
of dollars invested in this business in this 
country, and that we are behind you. (Ap- 
plause. ) 

As electric light men and those who 
have invested our money in these enter- 
prises, if met by that spirit and with that 
determination, there is nothing that we can 
say, and if that spirit and determination is 
exercised, and the majority believe contrary 
to what we do as citizens, we must acquiesce 
in that decision, but we have a right to 
expect and to demand from our city and 
from our government absolutely fair treat- 
ment. 

Iam glad to say that during my official 
connection with the association I have dis- 
covered that the electrical press, and by 
lurge odds the great percentage of those 
engaged in furnishing supplies of various 
kinds to central stations, are as jealousas we 
of the progress of the standing and the 
success of the central station men. Our 
associate members, as well as our active 
members, have but one thing in view—to 
advance to the highest degree of pertection 
the success of the electric lighting business 
aud the progress and development of the 
central stations throughout our country. 
Financially we are in admirable condition ; 
our debts all paid and money in our treasury. 

A letter of regret from Secretary Thurber 
stated that owing to the absence of the 
President from the city, it would not be 
possible for him to meet the delegates. Mrs. 
Cleveland also regretted her inability to meet 
the ladies accompanying the gentlemen in 
attendance upon the Convention. 

E. J. Hall, vice-president and general 
manager, and Mr. S. M. Bryan, tendered the 
delegates the use of a long distance tele- 
phone which bad been specially put in on 
the ground floor of the Ebbitt House by the 
Long Distance Telephone Company. 

President Stephenson, of the Metropolitan 
Railroad Company, of Washington, issued 
complimentary tickets good on the cars of 
his company to those in attendance at the 
Convention. 

The Cosmos Club,of Washington, extended 
the courtesies of its club house to the dele- 
gates. 

On motion, a vote of thanks was tendered 
for the above courtesies. 

Letters of regret at their inability to be 
present were read from the following gentle- 
men: Thomas A. Edison, George Westing- 
house, Jr., Nikola Tesla, Chas. A. Coffin, 
Thos. D Lockwood, Prof. E. L. Nicholls, 
Prof. Henry T. Bovey, of Montreal, Gen. 
Charles L. Kuapp, of Montreal, and Prof. 
Elibu Thomson, 

President Armstrong announced tbat the 
ladies would have a carriage ride around the 
city on Tuesday af ernoon, the arrange- 
ments to be in charge of Mr. John A. Seely. 

Chairman Wilmerding, of Committee on 
Legislation, reported that while there had 
been a great deal of legislation affecting 
electric light interests threatened, be knew of 
no special cases, 

Remarks were made by Messrs. Huntley, 
DeCamp and Insull, favoring r ducing the 
size of the committee or doing away with it. 

Mr. Clay, of Philadelphia, offered a reso- 
lution authorizing the Association to employ 
a competent person to compile the electric 
light legislation in different States and for- 
ward it to every member. Referred to 


Executive Committee for report. 

Chairman Seely, of the Finance Com- 
mittee, made a report on the finances of the 
Association. 

Chairman Nicholls, from the Committee 
oa Manufacturing and Central Station Com- 
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panies, reported no material change; said 
there were severs] novelties to be discussed 
in executive session, 

Dr. Gatling, of gun fame, was introduced, 
and spoke briefly of the advances made in 
the elect ical field. He credited our patent 
system with inspiring much of the develop- 
ment of the science. 

Ono motion of W. J. Hammer, a commit- 
tee composed of Messrs. Adams, Young and 
Gwinn was appoiaoted to protest against the 
ruling of ihe post office authorities denying 
reports of scientific bodies admission to the 
mails as second-class matter. 





TUESDAY AFTERNOON SESSION. 

The president called the meeting to order 
at 2.30. 

Mr. Francisco, of Rutland: I move that 
the Hon. Adlai E. Stevenson, Vice-Presi- 
dent of the United States, be invited to 
attend our sessions, and that a committee be 
appointed to notify him. 

The president appointed Mr. Francisco 
and the members of the Reception Committee 
as such committee, to include Messrs. 
Baker and Seely. 

Mr. H. M. Swetland, of the Committee on 
Data, read his report and concluded with the 
suggestion that the committee be divided 
geographically, and about 100 reports from 
the leading stations in all parts of the coun- 
try tabulated for the next meeting. The 
report, in substance, was as follows: 

We are requested, however, to furnish 
this Convention with the facts regarding the 
amount of coal used in actual practice to 
produce a given quantity of electricity. 
The information was obtained by corre- 
spondence, and furnished the committee in 
amperes, volts and hours on each circuit, 
and the amount of coal used covering this 
period, including that used for banking 
fires, etc. The aggregate electrical output 
for 24 hours was then calculated and com- 
pared with the total amount of fuel used, 
giving the watt-hours per pound of coal. 
All improbable and apparently erroneous 
reports wete discarded, and the tabulated 
statement herewith comprises intelligent 
replies from a large number of the electric 
stations, including many of the leading cor- 
porations. .The great saving in operating 
in large units and running continuously is 
plainly shown by the report, which shows 
208 watt-hours per pound of hard screenings 
where about 8,000,000 watts were generated, 
running full 24 hours, as against the report 
which claims only 30 watt-hours per pound 
of soft coal, the total output being less than 
60,000 watts and the service being furnished 
only seven hours. The best reports do not 
compare favorably with the results secured 
in generating power for manufacturing 
purposes. 

In order to facilitate this comparison, we 
have prepared a table based on 90 per cent. 
mechanical efficiency in the engine and the 
same efficiency inthedynamo: ° 

746 x .90 x 90 
Then —— —— = watt-power per 
coal per hour 
pound of coal. And 





Watt-hours 
per Ib. of coal. 


Coal per hour 
per I. H. 
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3 * * 201.42 
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os ag 75 53 
- “ = 67.14 
a " 60.43 
11 we = 54.93 
| vig 50.35 
is * be 40.28 
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From this estimate of engine and dynamo 
loss, one and one-balf pounds of coal should 
produce 402.24 watt bours. We havea re- 
port from tbe Chelsea Jute Mills, of Brook- 
lyn, N. Y., covering a period of six days, 
where an average of 653.3 indicated horse- 
power was developed from a coal consump- 
tion of 1.482 pounds per indicated horse- 
power per hour, the load varying from 
495 21 to 764.96 horse power. 

This equipment consists of Corliss com- 
pound condensing engines and vertical 
tubular boilers. The plant was in operation 
10 hours each day. The figures given cover 
the whole amount of fuel used, including 
banking, etc. The fuel used was George’s 
Creek bituminous coal. . 

If our percentage of efficiency is correct, 
andif wecould havea fairly uniform electrical 
output, this plant ought to produce over 
400 watt-hours, or double that of the most 
favorable report given us, more than double 
that of the next best report, 13 times the 
efficiency of the plant making the lowest 


report, and between four and five times the 
average efficiency of the whole report. 

No attempt has been made in this report 
to classify equipments, as was originally 
intended, but with the information here fur- 
nished as a basis, the work can be readily 
classified, additional information secured, 
and the original scheme of establishing an 
average basis of efficiency for the several 
lines of equipment can be carried out. 

The correspondence shows a marked 
interest in the work, and many returns were 
accompanied by a request for information 
showing how their report compared with 
others. We believe the tendency of the 
work is to encourage more careful records, 
which in turn assist in locating and eliminat- 
ing losses, and we hope future reports by 
this committee will show a much better 
average than 91.7 watt-hours for one pound 
of coal. 


Mr. J. H. Vail: In order that a report of 
this kind should be fully understood, it 
would appear to me that it would be quite 
proper that there should be a classification 
of the equipments upon which this report is 
based. The committee says that no attempt 
has been made to classify equipments. 
Another important point is that there is no 
classification as to the quality of the coal. 
We have two grades of coal, pea coal and 
George’s Creek bituminous coal. All of us 
who are familiar with the production of 
steam-power know that there is great differ- 
ence in coal for steaming purposes. There 
would be a difference of 50 per cent., at 
least, in the pounds of coal per horse-power 
hour according to the quality of coal that 
may be used. The committee concluded 
with the hope that future reports would 
show a better average than 88.4 watt-hours 
for one pound of coal. I think if you take 
the stations as they are installed throughout 
the United States I doubt if the committee 
can get a much better average than that 
from the present status of stations. At the 
time of the installation of these stations, it 
was not a matter of economy with many of 
them, it was a matter of getting in as quick 
as they could to do business. We have 
advanced the business here more rapidly 
than anywhere else in the world and prob- 
ably at the expense of economic operation. 
The 88.4 watt-hours per pound of coal is 
about seven pounds of coal per hour. I 
know of a large number of stations, prob- 
ably a hundred, running about on that basis. 
I can point to 50 other stations which are 
producing a horse-power hour for four 
pounds of coal, and been doing it for sev- 
eral years. I can point to stations of 
recent construction which are producing 
a horse power hour for an average of 
two pounds of coal. That is based on a 
good quality of screened coal, or clear 
anthracite pea coal. I think that this report 
would be much better understood if the com- 
mittee could have had the time (and we 
appreciate the amount of labor that has been 
expended upon it) to have given the details 
and studied out every item of cost of opera- 
tion and its proportion to the general per- 
centage on the whole cost. 

Mr. Smith, of Philadelphia: Any station 
using ordinary engines,non-condensing, pon- 
compound, doing it on seven pounds of coal 
per horse-power hour, including banking 
and perhaps rupning for an economical load 
six or seven hours in the evening, is doing 
very well. We make the report that that is 
what the average station is doing, and the 
next point is what is the best means to take 
to improve matters. The majority of these 
stations could be very much improved with 
a little extra care. 

Mr. De Camp: You take the coal that is 
designated, and it runs from the best quality 
of steaming coal down to coal having very 
little steam making qualities. I have found 
in my own experienze that in using coal all 
the way from $2 a tonup to $4 aton, under 
most excellent conditions for making com- 
parisons, tbat the $4 coal was the cheapest 
fuel by 25 per cent., so that if you take into 
consideration the difference in the variety of 
coal, all of which goes into the average, the 
great variety of boilers and engines, and all 
that sort of thing, I think the statement is a 
fair one, and that it would fairly represent 
the coal consumption of the stations as run 
to-day on an average. I say in a general 
way that, including what Mr. Smith says of 
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the banking and the use of labor such as we 
are obliged to accept, I think that we in 
Philadelphia in most of our stations, the 
more modern ones, have got down to about 
four or four and a half pounds of coal, but 
that is with the very best coal we can use. 

Mr. Van Trump, of Wilmington: I notice 
the committe tabulates 90 per cent. as engine 
efficiency and 90 per cent. as dynamo 
efficiency. The results tabulated in the 
report refer to the translated devices on the 
line, and the schedule says three pounds of 
coal per indicated horse-power shows 201.42 
watts per pound of coal. I think that with 
a station that is burning three pounds of 
coal per indicated horse-power, it is impos- 
sible to get 201 watts on the line. I do not 
think any centra) station engineer who is 
running on three pounds of coal could get 
201 watts, but only 186, out on his line, from 
which these results are tabulated. 

Mr. Swetland: The gentleman makes a 
good point. The statement is simply made 
up for use in the matter of comparison, 
and, of course, the 90 per cent. of efficiency 
in the dynamo meaus directly at the 
machine; and no loss by resistance in the 
wire on the circuit is taken into consider- 
ation. 

Mr. Francisco, chairman of the Committee 
on Underground Conduits aod Conductors, 
said that at the time of the Buffalo Conveu- 
tion the report of that committee was 
rendered io full, and he supposed the com- 
mittee ‘vas discharged. Oa motion the 
committee was discharged. 

Copies of the report of the Committee on 
Rules for Safe Wiring were distributed, but 
the discussion was postponed until Thursday 
morning. 

Mr. W. E. Harrington read a paper on 
‘Faults Locident to the Protection of Light- 
ing and Power Circuits.” 

Mr. Burleigh: May I «sk the experience 
of central station men as to whetber any of 
them use magnetic cut-outs in lighting cir- 
cuits in place of fuse wire? I understood 
Mr. Harrington to recommend their use. 

Mr. White, of Evansville: We use them. 

Mr. Burleigh: Do you find them very 
much better? 

Mr. White: They are very satisfactory. 

Mr. Smith: Does Mr. White use them iu 
the central station; and if so, at what vollt- 


age? 
Mr. White: Two thcusand volts and 25 
amperes. 


Mr. Smith: What kind of service? 

Mr. White: Alternating service. 

The Presideft: How long have you used 
them? 

Mr. White: Three years. 

Mr. Smith: Do you use these instead of 
the high tension fuses on the switchboard? 

Mr. White: Yes, sir. 

Mr. Smith: Do you use them outside or 
only in the station? 

Mr. White: Only in the station. 

Mr. Smith: What is the type of the cut- 
out? 

Mr. White: The maguet trips it and the 
spring throws the switch. 

Mr. Hammer: I have seen a number of 
these magnetic cut-outs used cn the other 
side of the water. A year ago Swinbourne, 
in making some of his high tension experi- 
ments, had asmal! one in connection with 
his transformer—a simple thing made by a 
man named Cunningham—two little fingers 
dipped into.a quicksilver cup aod controlled 
by an electro-magnet weight. As soon as 
the circuit is broken or overloaded, this drops 
down and the two fingers come out of the 
guicksilver. 

Mr. White: Ours is of the same type. 

Mr. Burleigh: Has the experience of the 
central station men been such as to create a 
wish for achange from the fuse wire to some 
other device ? 

Mr. Robertson, of Minneapolis: We are 
running quite a number of incandescent 
lights and on an alternating circuit, and we 
have had considerable trouble with the fuses 
blowing out or some accident to the machine 
which might have been averted if the fuse 
had blown out. We have renewed the fuses 
eacb month whether they blew out or not; 
and I have been looking for a device in the 
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nature of a magnetic cat-out which would 
» away with fuses. We found it at last, 
nd I have been using a magnetic cut-out on 
ir 500 volt power, and they have never 
iiled to act in time to save a machine. 
Mr. White: We found it a most efficient 
ytection against lightning. 
Mr. Smith: Fuses are the things that 
snerally cause If you put 
e fuses in as light as they should be, they 
Slight over- 
time or the causes that 
Harrington gives use them up. They 
then the 
gineer comes and putsina piece of copper. 
Jur rule has been, when we start with work 
f that kind, to begin with the lightest fuse 
ut will carry the load, and then run it 
1g enough to satisfy ourselves that the 
rk is all right, and we then take out every 
: of those fuses and put in a fuse that will 
roughly protect the smallest wire nearly 
to the carryiog capacity of the wire ; the 
the being just 
iort of the carrying capacity of the wire. 
a great deal of trouble 
putting ion fuses heavier 
We findin the dynamo 


trouble. 


most 
» sure to give you trouble. 
ids, the effect of 


replaced several times and 


ywing capacity of fuse 


e thereby eliminate 
iused by 


ich is « 


in they should | 
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flow of current, none of them would stop 
the sneaking current. The present method 
of classifying fuses is all wrong. The fuses 
may te put in a building for a 10 or 16 
candle-light, and the fuses are changed to a 
32. Of course the same fuses do not serve. 

Mr. Vail: Magnetic cut-outs on lighting 
circuits have been used frequently in the 
Schenectady works of the Edison company 
in the testing of dynamos, and can be ad- 
justed very accurately. It appears to me 
that there must bea difference made between 
the cut-outs that can be used in a central 
station and the cut-outs in a private house 
or isolated plant. In regard to the action 
in the fuse to which Mr. Smith referred, it 
is due to oxidation. The fuse is made of 
soft metal and is usually placed under a 
binding screw of brass. The metals are 
different and oxidation will in time result. 
The only way to prevent that, in my experi- 
ence, is to have a hard metal end soldered 
on the fuse—such asa brass or copper tipon 
the fuse. If the fuse is put into position 
clean it will be found that the hard metal 
will prevent the oxidation, and vo difficulty 
will oveur in that way. Captain Brophy 
is undoubtedly correct in the statement he 


trouble might be obviated if a three-cornered 
file were taken and run across the fuse. It 
makes a weak point and causes a tendency 
to blow out at once if there is an overload. 
I have done that and it hus taken care of the 
trouble nicely. Captain Brophy made a 
remark as to the sneaking current. I have 
never yet found a fuse or device that will 
open a telephone line in time to prevent the 
burning out of the little magnets in the tele- 
phone, provided the sneaking current is 
small enougb. 

The President : I would like to ask what 
is the normal age of the ordinary iron wire, 
used for telephone and telegraph purposes, 
under ordinary conditions? 

Mr. Brophy: Near the gases of achimney, 
less than a year. 

The President: I mean along the street 
where gases do not often strike it. 

Mr. Burleigh: I think you would bring 
out a clearer expression if you would state 
the size of the wire; telephone and telegraph 
wires differ. 

Mr. Clay, of Philadelpbia : The life of the 
ordinary wire is about seven years. 

Mr. Orford, of Boston: As to the gentle 
man who took a 40 Jight fuse and put it in 
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to hear of any trouble of any nature whatever, 
especially from fires. I am not conversant 
with any such trouble and have never heard 
of it. Our method of fusing is to use the 
simple, ordinary fuse which we buy in the 
market. We have magnetic cut-outs on 
some of our dynamos, but we use also a fuse 
and switchboard for each circuit, besides the 
magnetic cut-out to protect the dynamo. 
Every time we branch from the main we 
put in a fuse, and every time we put a con- 
verter up we putina fuse. We find little 
troub.e with them, except when we get to 
larger sizes. The capacity of a fuse is an 
unknown quantity. I find a fuse made of 
aluminum, which is going to be the fuse of 
the future, in my opinion, because it is 
extremely thin, and any undue heat gene- 
rated seems to melt it quickly. 
on each fuse its capacity. 

Mr. Smith: I think the gentleman bas 
somewhat misunderstood my remarks. To 
my knowledge we have had only one fire 
that has been traced to electric lighting in 
12 years; and that was most criminal care- 
lessness in the wiring. 


They stamp 


I have put in some- 
thing more than 25,000 lights, and have never 
I gave 


had a fire occur from bad work. 
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ym that regularly changing them once a 
10nth is the best. Fuses will in time deter 
rate, and a curious fact may be observed 
vhen the fuse gets a scale over it and is held 


gether by the scale until it suddenly gives 


iy, and the load is thrown on the other 
1achine and your machine breaks down. 
The magnetic cut-out would pot save us 


from that always, but would likely do it 
ne times out of ten. 

Mr. 3oston: I have seen this 
phenomenon in that come from the 
I have tested them and found they 
would become red hot before they would 
Fuses are a broken reed on which 
Some years ago we had a disastrous 
re which was laid justly or unjustly to the 
We do not know whether 
I never thought it 
lid. In order to allay the feelings in the 
breasts of the people of Massachusetts, Bos- 

yn particularly, a f).w of us aivertised for 
highly protected fuses, which would pre- 
vent an abnormal current getting into any 
building, particularly on the low tension 
wires, which are the most dangerous. We 
tested them all, and, while nearly all of them 
were ready to combat with an abnormal 
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fuses 
factory. 


et go 


to lean 


electric current 
it belongs there or not. 











makes in regard to replacing small fuses by 
large fuses. He brought tbat to the atten- 
tion of the Edison people some years ago, 
and I sent some inspectors to examine the 
central stations. I found a great many in- 
stances where circuits of six lights, which 
had been properly fused in the first instance, 
had been replaced by a fuse for 30 lights, or 
a 10 light circuit by a 40 light fuse. 

Mr. Smith: The oxidation under the heads 
of the fuse is not what I am afraid of. The 
instances I referred to always take place in 
the body of the fuse. It is, undoubtedly, 
due to some oxidation which makes the skin 
of the metal not very destructible by the 
heat ; but it is something new to me to hear 
that they come that way from the manufact- 
urer. In regard tothe replaciog of fuses, 
I happen to know of one fire that was 
caused by the owner of the house himself. 
He had a three-light circuit, which was con- 
trolled by a plug fuse, and blew out. He 
put in another three-light fuse and that blew 
out. He put inasix lig. t fuse and that 
blew out. He happened to have a 40 light 
fuse, which he put in, and he burned his 
house to the ground. 

Mr. Hammer: 1 think a good deal of 


where there were three lights, the only thing 
I can say is that he ought not to have had 
this fuse in his possession. I have been con- 
nected with electric lighting interests quite a 
number of years, and I do not know of a 
single instance that has come under my 
personal observation where the fire was 
caused by electric lighting wires. I know 
that if you take up the reports from the Fire 
Commissioners in the State of Massachusetts, 
they will show you that there is no industry 
in that State which produces fewer fires than 
the electric lighting business. The capital 
invested in electric lighting in that State isa 
very handsome one, and we are exceedingly 
anxious to learn all we can about protecting 
electric lighting devices ; at the same time I 
have never been in a place where I have 
seen such negligence as bere represented to 
exist. I would like to visit some of these 
stations where they are burning such a large 
amount of coal, and the places where such 
bad wiring exists. I think there are very 
few such cases. Of course, this fusing ques- 
tion has no relation to are lighting ; it is 
simply applied to incandescent and power 
service. In Boston, with 25,000 volts, where 
the current is on day and night, it is unusual 
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the instance of the plug to show what was 
to be avoided. 

Mr. Bropby: I am not one of those who 
believe that electricity is reponsible for fires; 
not for one atom of the fires it is made 
responsible for by the public. I have been 
in a position to investigate fires that were 
said to have originated in electric current, 
and not one per cent. of the fires could be 
traced to that cause. The percentage of 
fires caused by electricity has been insignifi- 
cant for years; they are usually caused by 
matches and kerose2e. 

Mr. Nicholls: I would like to ask if any 
members here have had experience in meas- 
uring by meters power supplied for elevators, 
In starting an elevator you may use 110 
volts, and 40 to 80 amperes, and ‘after the 
elevator gets started this will run down to 
12 or 15, Has anyone had any experience 
in measuring this current? There was a 
contract awarded for operating some eleva- 
tors in a government building by electric 
power, and the government refused to make 
a meter contract and insisted upon a flat 
rate, because the weight of the expert evi- 
dence which they secured was to the effect 
that no meter at present in use would accu- 
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rately record the current, with such fluctua- 
tions. 

Mr. Harrington: I have had a watt meter 
on street cars which presents about the 
same conditions, and the amount of the 
current recorded was so absurd—two or 
three amperes—that we abandoned it. The 
instrument would not record the fluctuations 
of street car work. 

Mr. Carnes, of Memphis: We have used it 
only upon a 500 volt current, a regular watt 
meter, and our experience in that direction 
has been variable; and the general result has 
been to discourage us from the further use 
of the meter in such cases, 

The president introduced Prof. T. C. 
Mendenhall, of Washington, who addressed 
the meeting on the subject of ‘‘ Units of 
Electrical Measure.” He said : 

I have no doubt that everybody connected 
with the electric lighting interests of this 
country is interested in securing legislation 
upon this subject. I need not, of course, 
explain to you the necessity for the use of 
electrical units; everybody engaged in this 
business understands that. Itis an interest- 
ing fact that, notwithstanding that there 
are many millions of dollars invested in the 
production of electricity and_ electrical 
instruments and devices, and spite of the 
fact that in this country we are ahead of the 
world in electrical matters, we have no legal 
units of electrical measurement. You are 
familiar with this matter of electrical units 
and its history. I will only refer briefly to 
the fact that an International Electrical Con- 
gress was held in Paris in 1881 and also in 
1884. The United States was largely repre- 
sented at both, and you will remember some 
of the results of these two meetings. Nota 
single one of the electrical standards has had 
a legal recognition in this country; so that 
if you had a controversy over the amount 
of the electricity furnished or bought, you 
will discover that the jaw in this country, 
and in every other couutry in the world 
except in England during the last few 
months, does not recognize any unit of elec- 
trical measurement. If a suit should be 
brought, the court in this respect would be 
obliged to decide on the mere question of 
tradition; thatis, that it had been the custom 
to measure the current in amperes. During 
the session of these two congresses it was 
developed that the people were not ready to 
accept definitions of electrical units. Expert 
electricians and scientific men who had come 
together could not determine what these 
units ought to be, not being satisfied with 
their accuracy. 

I need not remind you that in Chicago 
last August there was held another electrical 
congress at which all of the great nations of 
the world were represented by delegates. 
There was at that convention a most repre- 
sentative body of men. I think it was uni- 
versally admitted that it was the best body 
of men who ever assembled for the purpose 
of settling the question of units. The result 
was the adoption of eight units of electrical 
measures with most of which you are famil- 
iar; they are the ohm, ampere, volt, cou- 
lomb, farad, joule, watt and henry. It was 
pleasing to have this congress add to this 
splendid galaxy of names of the leading 
electricians of all times, the name of the 
most famous and now certainly the best 
known electrician of America—Joseph 
Henry. These units were defined by this 
congress and adopted in the words of the 
following resolution, by which it will be 
seen that they recommend their adoption to 
the nations of the world: 

“Resolved, That the several governments repre- 
sented by the delegates of this International Con- 
gress of Electricians be, and they are hereby 
recommended to formally adopt as legal units of 
electrical measure.”’ 

In this country, as far as I know, there is 
no objection to the adoption of these units 
and the Board of Trade in England is using 
its influence to have them adopted in that 
country. I know that in Germany efforts 
are being made by the leading electricians to 
secure the same, and, I think, therefore, we 
ought not in this country to be slow in 
adopting the units. You may not be aware 
of the fact that Congress has the power to 
make all laws of weights and measures and 
that it has never exercised that power. Con- 
gress never adopted formally the pound and 
yard as standards of weight and measure 
for the United States. The only measure it 
has ever adopted is the Troy pound, adopted 
for the coinage of the United States. I 
think we should take early action in this 
matter and endeavor to have these electrical 
standards adopted here before they are 
adopted abroad. A bill has already been 
introduced with this object in view and the 
Secretary of the Treasury has been urged to 
approve their adoption for use in all depart- 
ments of the government. I have not the 
slightest idea there will be any objection to 
the passage of this bill in Congress; but I 
presume you know that the very best meas- 
ure in the world would never pass that body 
unless its enactment was urged. 

I ought, perhaps, to say one word more, 
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and that is the Chamber of Delegates had 
under long and careful discussion the adop- 
tion of a unit of light. I presume you would 
be more directly interested in that. The 
necessity for the adoption of a unit of light 
has long been recognized, but the difficulties 
in the way are extremely great as you all 
know. You have a paper on your pro- 
gramme touching upon this subject—The 
Rating of Arc Lamps. What is a 2,000 
candle power lamp? What does it mean ? 
We were urged to officially define the 2,000 
candle-power lamp, but we agreed that the 
time nad not yet come for this definition. 

An invitation from the Rock Creek Rail- 
road Company tendering the use of its lines 
to the delegates was accepted with thanks. 





WEDNESDAY MORNING SESSION. 

The president announced the first order of 
business to be the report on ‘‘ The Import- 
ance of Complete Metallic Circuit for Elec- 
tric Railways.” Mr. J. H. Vail read the 
report, published in full elsewhere in this 
issue. 

A letter from the ladies of the Association 
expressing thanks for the ride tendered them 
was accompanied by a large basket of roses, 
and the reading of the letter was greeted 
with loud applause. 

President Armstrong responded fittingly, 
and the incident proved a very pleasant 
departure from the staid routine of business. 

Mr. Burleigh: I feel that the Convention 
owes Mr. Vail a great deal for the very 
great care used in the preparation of this 
paper. I understand that the object of the 
new form of the bond wire exhibited is to 
overcome electrolysis. Do you secure that 
end with the bond wire shown ? 

Mr. Vail: I believe that the insulated wire 
bond we could get entirely clear of elec- 
trolysis in the pipes. It is certainly evident 
to any engineer if we offer any better path 
for the current to travel on—through the 
rail and through the feeders—it is bound to 
travel there and not on the pipes. I will 
say that the system spoken of, of 80 miles 
of track, is completed, connected from one 
pole to the other of the dynamo through the 
switchboard by heavy copper feeders, and 
several examinations have been made, and 
there is not the slightest evidence of elec- 
trolysis on the pipes in the vicinity of that 
section of the city. 

Mr. Burleigh: Do you regard the ordi- 
nary six bolt fish-plate as used with the 
T rail of any value in bonding ” 

Mr. Vail: Whether it be a T rail or a 
girder rail I do not regard a fish-plate of 
any permanent value in bonding at all. The 
surfaces become oxidized, and after the track 
bas been in use for some time the joints will 
give way and there is a leakage in dhe cur- 
rent. The object of the rail bond sbown is 
to provide a flexibility in the joint which 
cannot be broken by any movement. of the 
cars. It is also to allow that freedom of 
motion at the joint, and to confine each end 
of the bond to.its original connection of the 
track so that the track may move, but the 
ends of the bond cannot. You will find on 
examination of the ordinary bond that in 
time, when the movement takes place, the 
rail ends break, and as soon as that fracture 
occurs electrolysis sets in under the break 
and gradually eats them away, 

Mr. Smith: Has Mr. Vail had any experi- 
ence with the welded joints or fish-plates, 
and with what results ? 

Mr. Vail: I have not had any experience 
with welded rail joints. I think there are 
too many physical difficulties in the way of 
that, which will prevent its success, 

Mr. Smith: My reason for asking the 
question was that a gentleman from Boston 
told me a few days ago that they had per- 
fected the system of welding rail joints, 
especially as they welded them on the fish 
plates instead of on the rail itself. 

Mr. Wason, of Cleveland: I am connected 
with the Cleveland Electric Railway Com- 
pany. This is a subject of very vital 
importance to street railway interests. I 
had the pleasure of talking not long ago 
with President Moxham, of the Johnson Rail 
Company, which company did the electric 
welding on the road in Cambridge of the 
West End company. Their first attempts 
at electric welding of the rail were not 


successful. As a company they were 
inclined to give it up, but, urged on by the 
West End company, they have continued 
their experiments, and now think they 
have got something which will prove 
efficient. In my humble opinion rail 
bonds will never do away with electro- 
lytical action. It must be done by a 
continuous rail, of the 90 pound section, 
which most of the street railroads are put- 
ting down. That, as Mr. Vail told you, 
will undoubtedly take care of almost all of 
the street railroads now running. Possibly 
in some sections supplementary feeders will 
have to be used. Mr. Moxham now assures 
us, as a street railroad company, thatthey are 
so situated that they will guarantee perfect 
work. They have two electric welding 
machines which cost in the neighborhood of 
thirty or forty thousand dollars and have 
ordered two more at about the same cost. 
They have some 150 miles of track they are 
under contract to weld during the coming 
season. Cleveland will undoubtedly have 
some of this work done. In Brooklyn they 
used a fish-plate, and the joint was welded 
some five or six inches from the end of the 
rail. Now they butt the rail up, and if 
there is an intervening space put in a shim 
and weld it there. They now claim to have 
overcome the trouble with this butt-welded 
joint, and if they succeed the electrolytical 
action will undoubtedly cease. 

Mr. Law, of Washington: I agree with 
Mr. Vail in ali he said about making his track 
as complete a metallic circuit as possible. 
There is evidently a great loss of current in 
all street railways from improper bonding. 
From the manner in which these bonds are 
placed in the track at the present time it is 
impossible for it to be otherwise, and after 
a short-time there is a heavy leakage between 
the bonds and the rails. 

Mr. Vail has assumed that there are only 
two systems. The overhead ground trolley 
and the overhead metallic circuit trolley. 
There is another system in successful opera- 
tion—the metallic underground trolley— 
wherein the track and rail do not figure 
in the circuit at all, both positive and 
negative wires being’ entirely of copper from 
generator to motor. The current is entirely 
cut from the rail, there being no bonding 
required. The amount of leakage on a 
system of this kind has been found to be 
very slight—in fact much less than on over- 
head construction. If a trolley line is con- 
structed on the lines of this paper, being 
constructed in the first case with 90 
pound rail and bonding the rail sufficiently 
to make it as perfect a conductor as the feeder 
wire, and these feeder wires being buried, as 
it is proper they should be, then you will 
come into the same or more expense in your 
construction than you will by putting both 
wires underneath your track and using your 
trolley wire under the track. Such a road 
as this has been in operation in this city for 
one year and in Chicago for two years. 

Mr. Vail: I believe Mr. Law is right in 
what he says in regard to the underground 
system entire, but there are a great many 
electric railways built in this country which 
cannot afford their entire reconstruction, 
and the aim of my paper is to show how 
these roads already in existence can be 
helped out and put on a good basis fora 
reasonable expenditure without putting in 
an underground system. 

Mr. Cuttriss, of New York : These electric 
railroad currents that are now beginning to 
be so dangerous to the water and gas pipes 
in cities have been a great source of mischief 
to telephone and telegraph companies for 
some years. I am connected with the Com- 
mercial Cable Company, of New York. The 
Commercial cable lands at Coney Island, we 
go underground from there into the city, we 
return back and drown our wires in the sea. 
Some three years ago they started an electric 
road running down to Coney Island, and we 
immediately began to get trouble. For a 
long time we could not discover the source, 
but finally determined that it came from the 
electric railway. I measured the potential 
over the marshes down there and found the 
potential higher about one-tenth of a volt 
in every 30 feet. The difference kept on in- 
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creasing, being from zero at the Island to 
New York from eight to 10 volts. Now 
you can imagine what the effect of this 
would be on a sensitive instrument. Three 
years ago there were some days, during sleet 
storms, when we could not work at all. 
We have remedied that now. We found 
that we could not get any damages, because 
the courts decided that the telephone com- 
panies did not own the earth. We have 
com batted it to a reasonable extent, but never 
will any telegragh company be able to get 
a natural and pure earth again until the 
electric railroad systems get a metallic re- 
turn instead of a ground return. I do not 
care how perfect the rail connection may be 
made; unless it is a metallic circuit there is 
sure to be such seepage as to seriously inter- 
fere with all telegraphic business. We have 
an underground cable runniug from the 
Bronx River, some 12 miles from the center 
of the city, and about two vears ago they 
started what is known as the Huckleberry 
Road. Before they started the first car it 
was all right. Within an hour after running 
the first car the difference in potential had 
risen to 10 volts. We hope to have the gas 
and water companies with us in our efforts 
to have this state of affairs remedied. 

Mr. Brophy: For a good while back there 
have been certain railroad companies that 
have been introducing loops from their 
trolley systems to furnish light and power. 
I have fought that steadily, believing that it 
was dangerous, not to say that they were en- 
croaching on the field that properly belonged 
to the electric light companies. We have 
evidence that those who took that ground 
were right, and until the railroad circuit can 
be made perfect it is unsafe to introduce 
loops from trolley systems into any building 
for the purpose of furnishing light or power. 
You will find in the rules whi-h will be 
submitted to-morrow that we have taken 
strong grounds against this method of 
lighting. 

I have noticed for a good while in Boston 
the destructive effects of the currents escap- 
ing from the street railway rails. I am 
familiar with their efforts to weld the rails. 
I do not believe it will be a success. 

Mr. Smith: A great deal of the trouble 
that Captain Brophy speaks of in the current 
jumping from the railway circuit is because 
the joint of the rail is very much weaker 
and less able tc stand the strain of the wheel 
passing over it, owing to want of support, 
because of this break in the rail. It is a 
much discussed point whether the rails 
should be laid ¢lose together, or whether 
any opening should be left for the expansion 
and contraction, owing to the changes of 
temperature in Summer and Winter, which 
will tend to twist the track out of shape. A 
friend of mine connected with a street rail- 
way had some doubt about this, and his 
company proceeded to lay a mile of track in 
which the rails were set butt to butt solid, 
no space between them at all, and they used 
extra long fish-plates and riveted the rails 
together with six rivets on a side. They 
then filled the space between the rails with 
earth, just below the top of the rail, leaving 
room for the flange of the wheel, and, to 
use hisexpression, the track walkers, instead 
of using a wrench, shoved it along. They 
could not see the slightest difference or 
movement in it between Summer or Winter. 
They allowed slipping joints of three feet 
at each end of the track, and could not see 
any appreciable movement. The explana- 
tion he gave was that the track being cov- 
ered up with carth was protected from the 
weather. It seems to meif we can get a 
thoroughly welded joint on a street railway 
track it may stand. 

Mr. Wason: Two years ago our road put 
in about 1,200 feet of track in absolutely 
the same manner that Mr. Smith has 
described. The rail was bolted up witha 
six bolt fish-plate, and then one by one these 
bolts were takeu out and boilermakers put 
in red hot rivets. The rails were butted 
together as closely as possible. I have 
noticed this track, when the thermometer 
was below zero, and also in the hottest 
weather in Summer,and it has stood without 
any appreciable movement. I do not think 
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there is the amount of expansion and con- 
traction going on that we have heretofore 
supposed. 

Mr. Young, of Waterbury: I would like 
to ask Mr. Brophy which he finds to be the 
better conductor, water or gas pipes? 

Mr. Brophy: The water pipe. 

Mr. Young: I want to be certain which is 
the better conductor in order to avoid as much 
as possible the trouble the captain speaks of. 
We have had no trouble so far in’ our city, 
although the tracks are in bad order; but I 
attribute part of that to the fact that the 
water pipe ies as close to the track as we do. 

Mr. Harrington: The best plan to over- 
come the difficulties is to use such devices as 
have a solid butt with a flexible bond, with 
the butt welded to the rail, and do away 
with the imperfect contact which bas usually 
been employed. 

Mr. Seely: There is one point that has not 
yet been brought out in this discussion and 
which would be of great value, and that is 
to have your rail lengths as long as possible. 
The original lengths were three feet; I 
believe they now turn them out as long as 
100 fect. 

Mr. Wright, of Philadelphia: There is 
one point in connection with this subject 
that has not been brought out clearly, that 
the electrolytical action takes place at what 
we would call the positive electrode, that is, 
where the current leaves the rail and where 
it leaves the trolley wire. It has been pro- 
posed by some of the electric rail compan‘+s 
to some of the gis companies that they 
should, in the neighborbood of the railway 
power station, allow the electric railroads to 
make good electrical connection, by means 
of conductors, to their gas pipes. I had a 
case in a western city come before me the 
other day, where it was found very extensive 
deterioration had occurred in the gas system, 
and bringing the matter before the city 
engineer and the electrician of the road they 
proposed this plan. I think it would be 
well to warn the members, especially those 
who have any gas connections, against the 
adoption of any such make shift plan. It 
migit obviate the electrolytic action in the 
neighborh: od of the station, but the current 
will find other paths ata greater distance 
from the station, and the general effect will 
be the same. I notice that it is proposed 
by the En, lish Board of Trade to place cer- 
tain restrictions on the railroad companies to 
compel them to putin an insulating screen 
in the neighborhood of their stations to pro- 
tect the gas and water pipes. I think the 
experience so far bas been that the most 
destructive action has been in the neighbor- 
hood of these stations, and I would like to 
ask Mr, Vail if the water pipe, which has 
been exhibited, was not taken from sucha 
locality. 

Mr. Vail: The last speaker is correct in 
that respect, but there are other sections of 
pipe removed quite a distance from the 
station that are affected in the same way. 
When electric railways were first introduced 
we did not anticipate we were going to use 
water or gas pipes for the return, but now 
we know better. We admit we have not the 
right to use another person’s material buried 
in the ground for our business. We started 
out when there was gas in the pipes and 
water in the pipes, and then there was elec- 
tricity from the electric lighting system. I 
remember in 1881 when a certain company 
in New York city grounded one side of their 
system and they found that would not do. 

The president announced that the subject 
of. ‘‘ Storage Batteries” was the next- topic 
for discussion. 

Mr. Bracken, of New York: I am afraid 
that most of the storage battery men will 
approach this subject with some degree of 
diffidence by reason of the skepticism that 
exists in the miods of a very large percentage 
of the central station men about storage 
batteries. Peace now reigns over the stor- 
age battery interests in this country. The 
companies have come in under one flag and 
are united for a common interest, so that 
you may purchase a storage battery to-day 
with the confidence that you are not going 
to be annoyed by threats of suits for infringe- 
ment. You not only have the advantage of 
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peace, but you also have the advantage of 
the experience which has been gained both 
in this country and in Europe by these com- 
panies. We had the representatives of sev- 
eral foreign companies here this Summer, 
and we gota great deal of useful informa- 
tion from them. It is also natural that you 
should desire a certain guarantee as to the 
cost of maintenance and efficiency of the 
batteries. As to the nature of the guarantees, 
any person desiring to install a storage 
battery plant in his station can readily satisfy 
himself as to the life of the plants. He can 
then guide himself by getting proper guaran- 
tees as to the cost of maintenance. I do not 
think there is any company asking a larger 
percentage than 10 per cent. for the cost of 
maintaining the battery. I have no doubt 
that experience will prove the cost of main- 
tenance to be less. 

Mr. Salom spoke at some length of the best 
method of installing a storage battery plant, 
and stated that his company was now pre- 
pared to give responsible guarantees that the 
maintenance of the battery shall not exceed 
a certain reasonable cost per annum, and 
which, of course, has been duly charged, con- 
sidered in estimating the additional cost and 
savings of a storage battery plant. The life 
of a battery under reasonable working con- 
ditions is directly proportionate to the 
amount of lead used in its construction. We 
will undertake to build you a storage battery 
that will last 100 years, if you are willing to 
pay for it. 

Mr. J. Appleton, representing the Electric 
Storage Battery Company, described in an 
interesting way the plant installed by his 
company at Germantown, Pa., for the elec- 
tric light company there. 

BUFFALO LAMP TESTS. 


The President: I have great pleasure in 
presenting to you our friend and former 
president, Mr. Charles R. Huntley, of 
Buffalo, who will tell you about a test he 
has been making. 

Mr. Huntley: We have been making a 
test in Buffalo of the appliance which was 
brought before the Electrical Congress in 
Chicago, and so much interest has been 
taken in it on the part of my friends—it has 
generally been noised about that Huntley 
was making a test in Buffalo—and so many 
have written to me about it, that for fear any 
injustice might be done the inventor of the 
appliance in question, I will make a brief 
report :— 

Mr. Patterson came to Buffalo to see me, 
and as we are usually willing to lend our- 
selves to our friends, I told him to bring on 
his stuff and we would give him a circuit 
and he should run it as he wanted. I 
believe he was thoroughly satisfied. It is 
not my purpose at this time to explain to 
you the merits or demerits, if there be any, 
of this appliance, as I see in the room gentle- 
men who are able to explain the electrical 
parts of it from a technical standpoint. We 
knew that the test we were making was one 
that would appeal to every manager of a 
central station if the appliance was a success 
and could it be run as well and as economi- 
cally, and with the same satisfaction to the 
public, as does the open arc that we are 
using to-day. 

We assumed absolute control of the circuit 
on the 4th of February and put it into 
the hands of one of our men, giving it the 
same care and attention—no better, no 
worse—as we did the forty-two circuits 
running from our stations. We did this, 
however; we patrolled the circuit at 
night from the hour of burning, 5.45 
p. M., till 7.10 A. M.in the morning. A 
representative of the company was with 
our trimmer. I have with me and will 
give to you the exact conditions as given 
to me by the trimmer in his own handwrit- 
ing, day by day, with the number of lights 
that were out, how many cylinders were 
broken and such details, up to the night of 
the 23d. The circuit in question is in a resi- 
dence portion of our city, and is tolerably 
free from grounds, or as free as most over- 
head are circuits are, going through trees, 
ete. The test was made originally of 50 arc 
lights upon a circuit, and the dynamo was a 
No. 8 Brush machine, of the latest type, 
which we got into our station sometime last 
March, about a year ago. We required quite 
anumber about that time. I will now give 
his report. 

‘*February 7, Ferry corner Grant street, out 1.10 
A.M., Started itself two minutes later. 

‘February 8, circuit flashed badly until 12 Pp. m., 
started lamp Elmwood and Summer streets 9.45 by 
switching off and on, started same lamp 3,4 and 


5.30. a.m. Carbon burned out 3.10 a.m. Ferry and 
Richmond. Started Ferry and Grant 1, 2 and 3 a.m. 


by pulling cable. Stop on clutch too high and 
lowered arc spring one turn. 

“February 9, 10, 11 and 12, lamps O. K. 

‘* February 13, put on new cylinders on four lamps. 


‘*February 14, lamps O. K. 

“February 15, carbons burned out of four lamps. 

‘February 16, trimmed circuit, used 33 cylinders. 

“February 17, 18, 19 and 20, lamps all O. K.; 
renewed 14 cylinders and trimmed circuit. 

‘* Februa’y 21, 22 and 23, lamps all O. K.; trimmed 
lamp, Plymouth street, cylinder broken.” 


Referring to report of February 8, that 
night, believing that we might run more 
lamps than the 50 lamps in the circuit, we 
had installed in t e station 10 lamps with 
the appliance on them, and had five lamps 
thrown in the circuit, but the circuit flashed 
so badly from the additional load of the five 
upon the dynamo, that we cut them out and 
then the circuit went on, and we no longer 
tried to burn more than 50 lights on the 
circuit. 

As to the large number of the renewals of 
the cylinders on the 16th, on that night and 
the date previous we had a very heavy storm 
of soft snow—about 18 inches of snow fell. 
The hood, or storm protector of the lamp, 
was of such a character that much of the 
snow flew in, and as the water struck the 
appliance on globe, which is intensely hot, 
of course, it broke, 

The general characteristic of the light is 
somewhat different to the eye of the public 
than from the ordinary arc lamp. The rays 
of the light are not as strong, but after the 
circuit was in good burning order we found 
that the street was better lighted, owing to 
the horizontal ray of the arc, than by the 
ordinary arc, which gave an intense light 
underneath, but did not diffuse the light into 
the middle of the block. The burning of the 
lamp or carbon is such that they form no 
pencil or crater as they do in the ordinary 
arc, but burn very slowly, and with square 
ends, 

The claim of the maker is that they givea 
luminous body, caused by the carbon mon- 
oxide gas, and, up to the present time, it has 
worked very well in Buffalo. 

Mr. Seely: Was that a 65 light machine? 

Mr. Huntley: Yes, sir, 65 Brush, No. 8. 

Mr. Seely: Do you think that machine 
could carry more than 50 arc lights at one 
time? 

Mr. Huntley: It did not. 

Mr. DeCamp: With the open arc? 

Mr. Huntley: Yes, it would. 

Mr. DeCamp: How many? 

Mr. Huntley: Ten more. 

Mr. DeCamp: What is the purpose of that 
lamp ; is it to save carbon and give a better 
illumination? 

Mr. Huntley: Yes, that is the claim as 
presented to me. 

Mr. DeCamp: As the matter of fact what 
was the saving of carbon; how many times 
did you trim ? 

Mr. Huntley: We trimmed every four 
days. 

Mr. DeCamp: Was the consumption of 
the carbons uniform? 

Mr. Huntley: Practically so. 

Mr. DeCamp: Was it the ordinary stand- 
ard carbon? 

Mr. Huntley: No; it was a special carbon, 
which the gentlemen sent on to us and in 
the manufacture of which there is a secret 
process. The tubular cylinders, hoods and 
carbon were furnished by the gentlemen 
who desired the test. 

Mr. DeCamp: Are the carbons more ex- 
pensive? 

Mr. Huntley: The goods were not billed 
to us at all, I donot know whether they are 
more expensive. 

Mr. DeCamp: Your own opinion is that 
the general illumination was better for street 
lighting? 

Mr. Huntley: Yes, sir. 

Mr. DeCamp: What was the opinion of 
the public? 

Mr. Huntley: The residents are well satis- 
fied with the illumination; perhaps better 
than they were with the other circuit. 

Mr. Burleigh: As a matter of fact, was 
there any saving at all; did not the expense 
of removing the cylinders or envelopes more 
than offset the saving of carbons? 

Mr. Huntley: That we cannot tell, because 
these were given to us. There is no element 
of cost to us connected with this thing what- 
ever. 

Mr. Ridgeway: What was the length of 
the circuit? 

Mr. Huntley: About 11 miles. 

Mr. Morrison: How long did the experi- 
ment last? 

Mr. Huntley: They began work about the 
first of September, and we took the circuit 


118 


on the fourth of February and cared for it 
in the same way as our others, 

Mr. Nicholls: Did you find any saving in 
the trimming, or was it necessary to have a 
trimmer go around constantly to fine if any 
of the lamps were out? 

Mr. Huntley: We found no saving in the 
trimming on this particular circuit, because 
we put.one man right there. The claim that 
is made is that the lamps will burn from 80 
to 100 hours, and that atrimmer will take 
care of about 400 lamps. Experience will 
be quite a teacher in this respect. 

Mr. DeCamp: This is a very interesting 
subject, and I should like to know in what 
respect does the principle involved in this 
cylinder differ from that which was involved 
in what we had eight or ten years ago—the 
Baxter lamp? 

Mr. Huntley: I am notat all familiar with 
the Baxter lamp. 

Mr. Morrison: It is a modification of the 
old Baxter lamp. 

Mr, Marks, of New York: In looking 
over the patent situation on this question, I 
find, as Mr. DeCamp said, that ares of this 
type were run years ago, The question 
which suggests itself is why were they not 
successful? There are numerous reasons, 
Ido not know that I will have sufficient 
time to go into the causes in detail now, but 
some of these reasons, you will remember, 
were answered at the International Electrical 
Congress at Chicago last August. I remem- 
ber that one of the gentlemen who discussed 
the subject at that time said: ‘‘I tried some- 
thing of that kind about five years ago in 
Cleveland, and I found that the bulb black- 
ened in half an hour, and I do not believe it 
possible to obtain a carboo which will not 
blacken the cylinder in a few hours.” That 
was one of the numerous causes that led to 
failure in former years. ! need hardly say 
after Mr. Huntley’s remarks that we have 
obtained a carbon which gives successful 
results today. Another cause of failure was 
the character of the surrounding chamber. 
We have a composition which is analogous 
to glass. In my talk before the Inter- 
national Congress last August, I called it 
glass. Five years ago the substance which 
was used appeared to be something that was 
different from glass; the arc having been 
sprung the chamber exploded frequently. 
The heat was sufficient to crack the glass, 
letting out the carbon monoxide gas and in 
some instances caused explosion. I would 
like to answer a question that has been 
addressed not only to myself but to several 
of our experts; that is, does not your 
cylinder explode? Prof. E. P. Roberts, in 
discussing this question at the International 
Congress, said that he was asked to report 
ona lamp of this kinda number of years 
ago. He said: I was called into the room, 
the lamp was started, the inventor took me 
by the arm and said let us go out of the 
room and watch this thing. Professor 
Roberts asked what is the matter? The 
inventor said there isatendency to explode. 
On several occasions, during my experimental 
work, I have found that when the pressure 
of the gas becomes too great the glass cham- 
ber is ruptured, and I think we had better go 
out. Thereupon, they left the room, and, 
true to bis fear, the cylinder did explode. 
I think the explanation of that matter is 
simple. His cylinder was so arranged that 
the exit of gases was practically prohibited; 
but with our type of lamp, which we have 
had in the laboratory and in practice fora 
number of months—I might say in the 
laboratory for a number of years—we think 
that we have solved that question also. 
Within a month, or possibly two months, 
we will present to the technical electrical 
world a solution of the gas question, the 
control of the gases, and a remarkable 
phenomenon which has never been pre- 
sented tothe electrical world before, so far 
as my knowledge and reading goes, or as 
far as the opinions of some scientists with 
whom I have consulted are concerned, 
showing that, by a slight change in the man- 
agement of the gases and in the control of the 
arc, we are enabled to prolong the life of the 
negative almost indefinitely, In fact, in the 
report of the test which came from our 
laboratory, the consumption of the negative 
is zero. One of the papers reported the life 
of the negative 200 hours per inch. My 
experience has been that with the change in 
conditions the life of the negative is 200 and 
300 hours per inch. 

Coming back to the effect of the gases on 
the cylinder, we find that if we have an 
arrangement such that the enclosed gas has 
an opportunity to escape, but the ingress of 
the air is practically prevented, the pressure 
on the inside of the cylinder is less than on 
the outside. If the pressure on the inside of 

(Continued on page 118.) 
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The ELectricAL Review publishes in 
this issue a full report of the meeting ofthe 
National Electric Light Association held at 
Washington last week, besides several of the 
Other 


papers and addresses will appear in subse- 


papers read before the Convention. 


quent issues. 
A western professor thinks he has invented 
anew sun motor. In explaining it he goes 


into ‘‘ the co-relation of forces,” ‘‘ transmu- 


” 


tation of energies,” ‘‘ molecular attraction,” 
and other things. There was a man in 
Philadelphia once who talked such stuff, 


but where’s his motor ? 





Elektron, Vol. I, No. 1, has been received. 
It is a Boston monthly magazine ‘‘devoted 
to the scientific and practical aspects of 
electricity.” Mr. J. E. Talbot, an experi- 
enced electrical engineer and excellent writer, 
is the editor. The first issue gives promise 
of a successful publication. 


to interest and instruct within its pages. 


There is much 





“I am a regular reader of your paper, 
and find it all that could be wished.” Thus 
writes W. W. Nicholson, a prominent citi- 
zen of Utica, N. Y. The ELectricat 
REVIEW is proud of its readers, and its daily 
increase in this respect would indicate that 
those who enjoy its columns are saying 
kind words for it in all parts of the world. 


EDITORIAL REVIEW OF THE WASH- 
INGTON CONVENTION. 

The Washington Convention of the Na- 
tional Electric Light Association must go 
on record as a decided success. No preced- 
ing Convention was ever more successful. 
The attendance was unusually large, and 
the first that the 


members had gathered for business, not for 


from it was evident 


fun. Washington is the place of all others 
where it is hardest to hold the members of 
any organization together, but notwith- 
standing the delightful weather and num- 


berless attractions on every hand, the dele- 


gates faithfully attended every business 
meeting. This feature of the Convention 


was a subject of frequent remark by 


Washington people. At meetings of this 
description the majority of members are 
usually sight-seeing, while a very few 
transact the business. 

President Armstrong presided during the 
the business 


entire session and conducted 


with remarkable tact, skill and fairness, and 
showed himself to be a master of parlia- 
mentary law. His opening address clearly 
outlined the objects of the meeting, recog- 
nized the mutual dependence of the various 
interests involved in the electric lighting 
industry, and appealed for the co-operation 
of kindred organizations. He struck some 
forcible blows at the socialistic hostility to 
public corporations, but in responding to an 
address by Dr. Gatling, who was present by 
invitation, he unfortunately suggested exist- 
ing antagonism between central station 
companies and the United States patent 
system. This cudgel, which he let drop, is 
very liable to be used against the interests 
he represents by some of the socialists who 
earn their salaries by attacking every system 
under which the people are required to pay 
a fair price for what they get. Secretary 
Porter, in attending to the multiphase duties 
of his position, was all things to all men, 
and always the right man in the right place. 
Five ex-presidents of the Association, Mor- 


Weeks, Huntley, 


were on the platform together. 


rison, Perry and Ayer 
Among the 
distinguished honorary members in attend- 
Forbes, 


Rowland and Professor Mendenhall. 


ance were Prof. George Professor 


As to the membership, no more practical, 


progressive, alert body of men ever faced a 


presiding officer. Every man seemed to 
carry a private search light, which was 


promptly turned upon the question before 
the Convention. Every speaker found him- 
self in the blazing focus, and under the 
ordeal not one of them dodged or blinked. 
Openness and candor was the rule, and 
secrecy and subterfuge found no footing. 
During the course of the Convention there 
now and then flashed out some gleam of the 
theosophical spirit of mystery and sanctity 
which formerly pervaded the precincts of 
some electric light establishments, but these 
were momentary, and it was evident that 
the spell of the wizardsis broken. Members 
came not to boast of achievements, but to 
find means of advancement. In the spirit 
of the occasion a quotation by Prof. Edward 
Weston might have been rendered, ‘‘what- 
ever is, is wrong,” and the common purpose 
was to right the wrong. One or two timid 
members expressed some hesitation about 
publishing any statements indicating defects 
in the business, but the irresistible drift of 
sentiment was that nothing need be con- 
cealed from the public. The rights of the 
public as patrons of lighting companies 
were clearly recognized and the determina- 
tion to protect these rights was frequently 
expressed. The fact cropped out that 
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representatives of companies which are com- 
peting with rivals have a fuller appreciation 
of their patrons’ rights than those which 
have no competition, and that they are the 
most zealous in improving the service. 

A delightful bit of sentiment was broyght 
into the routine business of the second day 
by the presentation to the Convention of a 
beautiful basket of roses, with a note stat- 
ing that it was from the wives and sweet- 
hearts of the members. The compliment 
was received with spontaneous, blushing 
enthusiasm. 

The report of the Committee on Legisla- 
tion was the first called for. Chairman 
Wilmerding made a brief oral report, from 
which it appeared that the plan heretofore 
followed of having one member of the com- 
mittee in each State has proved impracti- 
cable, and that nothing had been accom- 
plished. The committee was thereupon 
discharged, and a new committee of five 
members was authorized, and the president 
and Executive Committee were directed to 
take such steps to guard against hostile 
legislation as may be found necessary. Dis- 
cussion developed the fact that attempts to 
procure the passage of damaging laws are 
being actively made in several States. 

The question of the relations between 
the manufacturing and central station com- 
panies was not regarded as proper for 
public discussion, and was laid over for con- 
sideration in executive session. 

The report of the Committee on Data 
dealt mainly with the question of the 
amount of coal consumed in the central 
stations and the best methods of saving in 
the cost of it. Returns received by the 
committee showed that the average con- 
sumption of coal is about seven pounds per 
horse-power, but as replies were received 
from only about half the stations, this is an 
uncertain figure. The committee earnestly 
urged station superintendents to keep accu- 
rate records of the consumption of fuel, 
which, it believes, will result in important 
improvements in the service 

The subject of underground conduits and 
conductors was laid over for consideration 
at some future meeting. 

Chairman Hammer, of the Committee on 
Rules for Safe Wiring, submitted some im- 
portant amendments and additions to the 
rules, the adoption of which greatly im- 
proved the code. The title was changed to 
‘*The National Electric Light Associa ion’s 
Standard Rules for Electrical Construction 
and Operation,” and the work has been 
copyrighted. This was an exceedingly 
important and valuable step. Heretofore it 
has been quite common for fire insurance 
inspectors, some of whom had gained all 
their knowledge of electrical construction by 
a few weeks’ study of the Association rules, 
to make a few changes in them and print 
them as their own. Architects and others 
have often been misled by this practice, and 
in one instance a wiring contractor who had 
served four years as the chief electrical 
engineer of one of the principal central 
stations did not know that the Association 
had adopted any rules. The rules proposed 
by Mr. Hammer’s committee should be in 
the hands of every prominent architect in 
the country. 

The paper on faults incident to the pro- 
tection of lighting and power circuits pre- 
pared by Messrs. Stanley and Harrington, 
and read by the latter, proved intensely 
interesting and, like most of those presented 
to the Convention, should be carefully 
studied by every one engaged in construct- 
ing or operating lighting circuits. Defective 
safety fuses was the keynote of the paper 
and during the discussion which followed 
Captain Brophy, in his characteristic, prac- 
tical and concise manner, said that *‘ fuses 
are a broken reed on which to lean,” and 
declared that some better means of protec- 
tion is absolutely necessary. The use of 
magnetic cut-outs was discussed and found 
much favor, but these also were severely 
criticised. 

Another revelation was made by Mr. Vail’s 
paper on the importance of complete 
metallic circuits for electric railways, which 
fairly bristled with facts, to which liberal 
contributions were made by T. Carpenter 
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Smith, Burleigh, Cuttriss, Brophy, Law and 
others. This subject was merged into the 
next on the programme, ‘“‘Electrolytical 
Effects of Return Currents.” The discus- 
sion took a very wide range, and was con- 
ducted with a very neighborly freedom in 
exposing the dangerous electrolytic tenden- 
cies of street railway ground currents. 

If anyone had heard of leaky lighting 
circuits he neglected to mention it. Mr. 
Vail’s method for making metallic railway 
circuits is to bond the rails with a patented 
connecting device, but it was not made 
quite clear how this arrangement is to 
entirely prevent leakage from the rails. He 
expressed the opinion that the plan of 
electrically welding the rails is impracti- 
cable, but Mr. Wason took issue with him 
and stated that Engineer Moxham, of the 
Johnson Rail Company, has succeeded in 
welding and laying rails by a method which 
has proved very satisfactory. Mr. Wason 
is the manager of the consolidated railway 
system in Cleveland, is an engineer of high 
ability and long experience, and his opinions 
carried much weight. 

The storage battery topic did not elicit 
any very fresh information. Mr. Bracken 
opened the discussion with the statement 
that he recognized the skepticism existing 
in the minds of most persons, caused mainly 
by the controversies heretofore going on 
among the advocates of various storage 
battery interests, and followed with the 
declaration that perfect peace now reigns in 
the accumulator business; that all interests 
are marching under one flag, and that his 
company Owns all the controlling patents, 
and is prepared to guarantee successful 
work. He gave reference to numerous 
places in Europe where storage batteries 
are in use in lighting stations. His associate, 
Mr. Salom, read a carefully prepared paper 
containing much advice to central station 
men. He stated that they could now fur- 
nish batteries at a reasonable cost, and ex- 
plained that the life of their battery is pro- 
portioned to the amount of lead used in its 
construction; that they can furnish batteries 
to last 100 years if the companies are will- 
ing to pay for them. 

Then Mr. Appleton, representing the 
Chloride accumulator, came to the front car- 
rying a flag of hisown. He called attention 
to the only central station storage battery 
plant in this country, at Germantown, Pa., 
and in a very clear and candid manner 
explained its construction and operation. 
He reported it to be working very satis- 
factorily and with profit to the company. 
His conclusions were that the depreciation 
and cost of maintenance of the batteries will 
not exceed that of other portions of central 
station plants. Most of the central station 
managers in the Convention evinced a will- 
ingness to let some other fellow experiment 
with and develop the accumulator branch 
of the business. 

Mr. Barstow gave an interesting account 
of his investigation of the subject in 
Europe, from which he gained a favorable 
impression of the usefulness of accumu- 
lators, and reached the corclusion that the 
manufacture there is far in advance of the 
state of the art in this country. 

The Howard closed-are lamp discussion 
consumed much time. Mr. Huntley gave 
the experience of his company with 50 of 
these lamps on an 11 mile circuit during a 
test lasting four weeks, which developed 
about an equal number of good qualities 
and weaknesses, and Professor. Marks ex- 
plained the technical points of the invention. 

The evidence shows the Howard lamp is 
possessed of real merit. Following this dis- 
cussion the subject of ‘‘ Are Lights on 
Incandescent Circuits” received attention, 
the consensus of opinion seeming to be that 
this feature of the business had not yet 
reached a substantial commercial basis. 
Much of the difficulty with arc lamps was 
attributed to the poor quality of carbons. 
Numbers of the most experienced central 
station managers declared that no good 
carbons are made in the United States, and 
unless decided improvements are made by 
home manufacturers it will be necessary to 
import supplies. 


ELECTRICAL REVIEW 


Mr. Herrick read a paper on switchboards 
for modern central stations, which began 
with a historical sketch of the business, and 
brought it down to date, showing most 
remarkable improvements. His address was 
illustrated by stereopticon views of the 
most elaborate and perfectly constructed 
switchboards in the country, and when he 
ended, it might have been concluded that 
nothing more need be done in that direction. 
But this impression was deftly wiped away 
by Edward Weston, who briefly gave some 


statements not confined to the demon- 
stration of mathematical problems, but 
stated in simple dollars and _ cents, 


which went to show that by far the largest 
portion of energy generated in central 
stations is frittered away in various ways 
until what is really utilized in the lamps is 
exceedingly small, and that a very large 
portion of this loss occurs in the switches, 
meters, and other central station apparatus. 
He declared that the best central station 
switchboards and appliances now in use 
must soon be thrown away. 

The most economical size for are dynamos 
, according to the opinions of Messrs. 
Huntley, Redman, Ayer and DeCamp, 100 
lights. Mr. DeCamp has a 120 light Brush 
dynamo in use, and believes he could run 
one twice as large. 

The proper rating of arc lamps proved a 
fruitful and troublesome subject. It pro- 
voked a lively discussion among the active 
members, and before it was disposed of 
Professor Mendenhall, Professor Forbes, 
Professor Anthony, Professor Weston and 
Mr. Hammer were called upon for counsel 
and advice. The result was the passage 
of a resolution declaring that the 2,000 
candle-power arc lamp in general use 
is one requiring an average current of 
450 watts. This was evidently a step 
in the right direction, but inasmuch as 


is 


it was unanimously admitted that the alleged 
2,000 candle-power lamp seldom gives a 
light of more than 500 candle-power, it 
seemed a good deal like opening the way 
for the coal combine to resolve that the 
standard ton of coal shall weigh 500 pounds. 

Charles F. Scott’s paper on ‘‘ Polyphase 
Transmission ” attracted a large number of 
scientific Washingtonians, and was received 
with intense interest. It was illustrated 
with numerous original diagrams, and de- 
scribed some important inventions relating 
to alternating current transmission. The 
paper was endorsed and complimented in 
the highest terms by Professor Forbes and 
Professor Rowland. 

‘Meters vs. Flat Rates” was a topic that 
brought out very spicy debate. 
Equally strong opinions for and against the 
use of meters were given, and supported by 
strong arguments. It was conceded all 
around that there is need for a better meter 
than is now obtainable. 

The absence of Nikola Tesla, who was 
expected to speak on the alternating motor, 
was much regretted. 

Prof. T. C. Mendenhall, the government 
Superictendent of Weights and Measures, 
Convention to ask the 


some 


came before the 
co-operation of the Association in the 
endeavor to secure Congressional action 


legalizing the seven electrical units adopted 
by the Electrical Congress held at Chicago 
last year, and favorable action was promptly 
taken. 

The most pleasing feature of the whole 
Convention was the exhibition given on 
Wednesday evening by Martin and Stier- 
inger, which consisted of a series of stere- 
opticon views of illuminated scenes at the 
World’s Fair. The views were marvels of 
artistic effects; the descriptions were full of 
pathos and poetry. They brought back the 
White City out of the past, spiritualized 
and made immortal, a thing of beauty and 
a joy to all who saw it. 





The dynamo for the electrocution of 
criminals at Sing Sing has been rewound to 
give 2,500 instead of 1,000 volts. This 
rewinding was probably done to give an 
extra horrible twist to the poor unfortunate 
who next occupies the chair. 


OUR BOSTON LETTER. 


McKenney & Waterbury, of this city, man- 
ufacturers of gas and electric fixtures, are 
doing a rushing business, particularly in the 
electrical line. They have undoubtedly the 
finest assortment of these goods to be found 
in New England, and their large wholesale 
warerooms, corner of Franklin and Congress 
streets, are stocked with the latest and most 
artistic designs. Among the recent con- 
tracts awarded them for complete equip- 
ments, the following are worthy of mention: 
The Insane Hospital at Augusta, Me.; New 
Court House, Laconia, N. H.; Carter Build- 
ing, Boston; First Unitarian Church, Med- 
ford, Mass; Memorial School Building, 
Greenwich, Conn.; Webster Building, 
Gloucester, Mass.; and the magnificent 
Kennard Block in Manchester, N. H., the 
largest and finest building in the State. 


The Day-Moberg Electric Company,54 Pear! 
street, Boston, are having great success with 
their new ‘‘ Jupiter” storage battery which 
they are putting on the market. This 
battery has no perforated plates, and is made 
in such a way as to render both ‘‘ buckling” 
and short-circuiting absolutely impossible. 
Its durability is wonderful and its weight 
is less than any other on the market, for the 
same capacity. It also loses very little 
current when not in use, cannot be injured 
by any number of short-circuited discharges, 
and will not sulphate or become otherwise 
injured by over-charging. Those who think 
that ‘‘storage batteries are all alike” will be 
astonished by the ‘‘ Jupiter.” The new 
style of small motor for fan-work, etc., 
being made by this company is very compact, 
occupies very little room, compared with 
other motors of the same power, and is also 
less in weight. 

The Perkins Electric Switch Manufacturing 
Company, of Hartford, Conn., have just 
secured a lease of the entire property and 
plant of Waterhouse, Gamble & Company, 
manufacturers of the well known Water- 
house-Gamble arc lamp. Mr. F. G. Water 
house, who has been the head and front of 
the Waterhouse company siace its organiza 
tion, has also extensive interests on the 
Pacifie Coast which demand his a't-ntion, 
aod in order to look after them properly he 
has turned over the entire business of his 
firm to the Perkins company for a term of 
years. The new manageme: t will carry on 
the business as heretofore, and will push it 
extensively. They are old-timers in the 
electrical field and fully qualified to make 
a success of the new undertaking. The 
officers are: C. G. Perkins, president and 
treasurer; J. L. Gibbs, vice-president and 
superintendent; and Frederick W. Davis, 
secretary. They have recently opened a 
branch office in the Hathaway Building, 620 
Atlantic avenue, Boston, of which Fred- 
erick B. Smith is manager. nm. G. T. 

Boston, March 3. 





A Valuable Publication. 


Who are the most famous writers and 
artistsof both continents? The Cosmopolitan 
Magazine is endeavoring to answer this 
inquiry by printing a list from month to 
month in its contents pages. This magazine 
claims that, notwithstanding its extraordinary 
reduction in price, it is bringing the most 
famous writers and artists of Europe and 
America to interest its readers, and in proof 
of this claim submits the following list of 
contributors for the five months ending with 
February: Valdés, Howells, Paul Heyse, 
Francisque Sarcey, Robert Grant, John J. 
Ingalls, Lyman Abbott, Frederick Masson, 
Agnes Repplier, J. G. Whittier (posthum 
ous), Walter Besant, Mark Twain, St. 
George Mivart, Paul Bourget, Louise Chand- 
ler Moulton, Flammarion, Tissandier, F. 
Dempster Sherman, Adam Badeau, Captain 
King, Arthur Sherburne Hardy, Georg 
Ebers, De Maupassant, Sir Edwin Aruold, 
Spielhagen, Andrew Lang, Berthelot, H. H. 
Boyesen, Hopkinson Smith, Lyman J. 
Gage, Daniel C. Gilman, Franz Von Len- 
bach, Thomas A. Janvier. And for artists 
who have illustrated during the same time. 
Vierge Reinhart, Marold, F. D. Small, Dan 
Beard, José Cabrinety, Oliver Herford, 
Remington, Hamilton Gibson, Otto Bacher, 
H. S. Mowbray, Otto Guillonnet, F. G. Att- 
wood, Hopkinson Smith, Geo. W. Edwards, 
Paul de Longpré, Habert-Dys, F. H. Schell. 
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Wall Street and the Electrical Stock 


Market. 

The general stock market showed signs of 
improvement this week. Values for the 
most part appreciated under a very liberal 
covering of the short interest, and there was 
some little nibbling on the part of the gen- 
eral public at the better class of stocks, 
Railroad bonds quite generally experienced 
a good demand, the market showing con- 
siderable activity and prices advancing 
The upward movement, which culminated 
on Thursday, was caused by a better show- 
ing in railroad earnings, the approaching 
close of the tariff legislation and in an im- 
proved condition of financial affairs abroad. 
On Friday the advance was checked, and the 
market reacted about a point on the passage 
of the Bland Seigniorage Coinage Bill by 
the House and the engagement of $1,250,000 
gold for export. Neither of these factors 
can be considered far-reaching in bearish 
effects. The influence of the former is 
nullified by the certainty that the President 
will veto the bill. 

The electrical list, especially in inactive 
securities of the better class, showed a good 
demand. The gradualimprovement in the 
affairs of the General Electric Company is 
taken as an indication that electrical affairs 
generally are on the mend, A very strong 
market for Western Union, General Electric 
and Edison Electric Liluminating bonds were 
noted, with slightly advancing prices. 

Western Union bad a decided upward 
turn on a rally in the market, which was 
caused by a covering of shorts on the belief 
that the regular dividend will be declared 
week after next, and that the statement for 
the quarter will make a better showing than 
was thought probablea few weeks ago. The 
lowest price for the stock was 85°; on Mon- 
day. On Tuesday a heavy covering move- 
ment set in, which continued up to Thurs- 
day, when 86!4 was touched. Afteraslight 
reaction the market was held around 86 on 
Friday and today. The Collateral Trust 5 
per cent. bonds were in considerable de- 
mand, the price adyancing from 1031 to 
104. 

General Electric was strong all the weck. 
The strength of last week led the professional 


element in the market to believe that the 
period under review would chronicle a 
reaction. On the contrary, the upward 


movement continued until 42 was touched 
on Thursday, after which there was a slight 
reaction, and the stock closed the week fairly 
strong at top figures. There has undoubt- 
edly been excellent buying of this stock by 
partics who are believed to know all about 
the property, aud based upon an increase in 
business and excellent prospects for the 
future. A few weeks ago I called attention 
to the feeling in the Street that this stock 
around 35 was on bed rock. Recent events 
seem to have verified this. The Debenture 
5 per cent. bonds, which last week experi- 
enced an advance of about 8 points to 80, 
continued under a fair demand in their 
upward course, closing at 81. The preferred 
stock, which sold at 60 this week, touched 
72, and closed at 70 bid and 7044 asked. It 
is said that the company is doing four times 
as much business as at this time last year, 
and that it is all for cash. It is mostly in 
the line of street railway equipments. 

Edison Electric Illuminating sold at 938 
and 94 in two lots. The bonds were in 
pretty good demand at sustained quotations 
up to Thursday, selling at 1053, to 10534, 
On Thursday the closing out of a small loan 
dropped the price to 102°4, from which it 
quickly rallied to 10314¢ on the day follow- 
ing. The lots were small and the decline 
hardly fixed the market. Edison I)luminat- 
ing, of Brooklyn, made one sale at 101. 

North American showed some little activity 
at 3°¢ to 41g. The quotations on American 
Telegraph and Cable are 8614 to 87. 

Westinghouse has showed considerable 
strength in the past two weeks, the preferred 
having advanced 11 points, to 48 bid to 
4814 asked (par 50). The assenting certifi- 
cates (par 50) edvanced from 26 to 82 bid 
and 32!¢ asked. The advance in each of 
these securities, as well as those in General 
Electric, is construed to mean that there is a 
decided improvement in the electrical busi- 
ness. Westinghouse directors on March 1 
declared the regular quarterly preferred 
stock dividend of 13¢ per cent., payable 
April 2; books close March 22 and reopen 
April 3. 

Postal Telegraph and Cable was bid 57 
and held at 62. There is a rumor current of 
a combination to be formed between the 
Postal and the Bell Telephone. Authorities 
say that there is very little likelihood of the 
Bell forming a combination either with the 
Postal or the Western Union for a long time 
to come, owing to the many complications 
which must first be settled. It is believed, 
however, that eventually some action with 
this in view will be taken. 

On the Boston Exckange stocks not 
already noted were quoted as follows: Erie 
Telephone inactive and strong at 421% to 
4316; New England Telephone, 49 to 50; 
Fort Wayne Electric, 314 to 4. 

New York, March 38. 
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The Importance of Complete Metallic 
Cirenit for Electric Railways. 


READ 
LIGHT 


BEFORE THE 
ASSOCIATION 
FEBRUARY 27 


aw, 
BY J. H. VAIL. 
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AT WASHINGTON, 
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Mr. President and Gentlemen of the 
National Blectric Light Association: In the 
early days of electric railway construction 
two distinctly different systems were devised 
and competed for public favor. 

The one being the overhead double trolley 
system, affording a complete metallic circuit 
for the outgoing and return of all the elec- 
tric current required to move the motor cars, 
and the other being the single trolley sys- 
tem, using the track and earth as a common 
conductor for one side of the circuit, and the 
trolley wire and parallel mains for the oppo- 


site side, 

The double trolley system was found 
impracticable of operation in many of its 
details, and the single trolley, because of 


its simplicity and convenience, has made 
rapid advances in public favor, 

The single trolley system has depended 
largely upon the earth and buried pipe sys- 
tems for completing the circuit. 

Many devices for making the track and 
earth combined a more complete and low 
resistance circuit have been resorted to, 
such as burying copper or iron plates, old 
rails or old car wheels, and connecting same 
to the track; or, at frequent intervals, 
driving iron rods down in the earth and 
connecting by wires to track ; or by making 
actual connection with wire from tracks to 
gas and water pipe systems. 

Also, for supposed reinforcement of the 
track. we have used a bare wire of iron or 
copper, buried in the earth, laid parallel to 
the track, and connected at frequent inter- 
vals; also the supposed electrical connection 
of rails at joints, by bond wires of iron or 
copper, only having a small fractional part 
of the capacity of the rail as a conductor. 

In the early days of electric railway 
construction it Was assumed by experts 
that the earth and the buried pipe systems 
would, when combined, form an ample 
return for the electric current, At that age 
of the art experts did not fully appreciate 
the immense quantities of current that 
would require to be carried, and therefore 
did not foresce that these currents when 
disseminated would produce the serious 
results that have been caused by electrolytic 
action on systems of pipes buried in the 
earth and owned by other companies. 

Frequent tests prove that the earth itself 
cannot afford the free path for the current 
that was anticipated. Earth conductivity 
has been overestimated, 

Iron and lead pipes, being better con- 
ductors than earth, must of necessity carry 
the current, if no superior path is offered by 
the method of construction, The natural 
moisture of the earth hastens the destruc- 


tive electrolytic action of the current on 
these pipes. In some soils electrolysis is 
more rapid than in others. The rapidity 


of action depends upon the chemical con- 
stituents of the soil. 

It has been found that illuminating gas 
leakage held in such soils as underlie the 
cities of New York, Brooklyn, Boston, 
Philadelphia and elsewhere, hi isten electro- 
lytic action. 

To prove that the methods of work 
mentioned are still in vogue, I quote the 
following section from specitications recently 
sent out from the office of a prominent 
electric railway company : 

BONDS AND SUPPLEMENTARY WIRE. 

‘Each rail shall be connected together 
by two bonds, made of No. 4 galvanized 
iron wire (Roebling gauge), to each end of 
which shall be brazed two nine-sixteenth 
inch Norway iron rivets. 

‘Both of the bonds shall be separately 
connected with a No. 0 galvanized iron sup- 
plementary wire, by means of No, 4 galvan- 
ized iron wire connections, which shall 
receive at least four turns around both the 
bonds and supplementary wire and be thor- 
oughly soldered to the same. Ground plates 
shall be placed about 1,000 feet apart. They 
shall be buried not less than eight feet in 
the ground, preferably in damp places, and 
two No. 0 galvanized iron wires shall be 
brazed to the ground plate and connected 
one to each supplementary wire in each 
track, by thorough wrapping and soldering. 
The ground plates shall be of galvanized 
sheet iron, two feet square and one-eighth 
inch thick, bent around in the form of a 
spiral.” 

It is evident that electricians had then 
perfect faith in the earth as a conducting 
medium, Evidence had not been produced 
that Mother Earth was incapable of carry- 
ing the enormous quantities of current 
required; neither had an opportunity been 
afforded to demonstrate her capacity. That 
some s(/7 have faith in the earth’s ability in 


this direction is attested by above specifica- 
t‘ons and other constructions being executed 
at this date. 

Having briefly reviewed the practice for 


ELECTRICAL REVIEW 


the past few years, let us now have a look 
at the resultant effects. In cities provided 
with electric railways destructive electro- 
lytic corrosion is now acting upon gas and 
water pipes, and will inevitably produce 
serious impairment of all such underground 
pipe systems within a brief period, unless 
prompt measures are taken to prevent 
further damage. 

Within the past year strong evidence of 
damaging electrolytic action has been pro- 
duced. 

Simply for the sake of fixing the evidence 
on your memory I will mention only seven 
instances cof electrolytic action of railway 
currents on gas and water pipes in differ- 
ent cities. 

Ist. A section of iron water pipe shows 
complete perforation, caused in four weeks’ 
time. The lead covering of telephone cables 
also show serious damage. A large number 
of additional items will be found in the 
report to Board of Electric Subways for 
1893. 

2d. A plumber in a city in Pennsylvania 
was repairing a water pipe in a house, and 
on breaking joint, an electric arc formed 
across the separating ends of the pipe. This 
house was not in the direct path of the 
railway circuit. 

Investigation followed, 
question the insufticient 
tivity of the track 


proving 
electric conduc- 
system ; also that the 
earth did not afford a good return though 
the tracks were well grounded. It was 
found that the railway current was travel- 
ing all pipe systems in its effort to complete 
the circuit to the dynamos in the power 
station. 

Actual tests were here made by an expert. 
using standard instruments, From 135 
readings of ampere meter it was found that 
the feed water pipes leading in the station 
carried an average current of 93 amperes, 

Further careful test proved that with 23 
cars in operation on the system 40 per 
cent. of the total current was carried on 
the underground pipe systems. 

3d. December 15, 1893, a fire occurred in 
the basement of James Sutherland’s house 
After being extinguished, investigation 
showed that the current of the electric 
railway system had been carried along the 
iron water pipe, and that probably by 
vibration causing the pipe to come in con- 
tact an are formed between the water pipe 
and gas pipe, burning a hole through the 
gas pipe, and thus set fire to the The 
house was saved by prompt action. 

4th. Tests show the electric railway cur- 
rent present on the water pipes. In the 
generating station the fireman gets a shock 
when he opens the furnace doors of his 
boiler with the bare hand. 

Sth. A test recently made by an expert 
engineer developed the fact of a loss of 24 
per cent. on the system, and a difference 
of 25 volts potential between parallel tracks 
opposite the power station. 

6th. Prof. Barrett, in an exhaustive report 
tothe Mayor of Chicago. states that ‘this 
destructive action is not alone confined 
to the lead covering of telephone cables, 
but is acting on gas and water pipes and 
almost all buried metal work,” and that it 
can only be a question of time when more 
disastrous results will manifest themselves. 

As further and substantial evidence, I 
here exhibit for actual examination a sec- 


beyond 


gas, 


It has been proven by test that the electro- 
lytic action of even five amperes of current 
on an iron pipe is considerable, and that 
much damage will result in one year. The 

rapidity of action depends upon character 
of soil, amount of moisture and quantity of 
current; the destructive action is constant 
and sure. 

I do not wish to create unnecessary alarm, 
but there can be no question that a grave 
danger confronts us and must be sur- 
mounted. Instances are numerous proving 
that the electric railway current is present 
on the gas and water pipes in buildings 
contiguous to electric railway lines. Even 
those of us who are familiar with handling 
the electric current hesitate to draw a com- 
bination of electricity with our gas or water. 


We know that the gas and water pipes 
entering our houses may be charged with 
such a current, and that it only remains 


for the circuit to be completed by a possible 
accident through our bodies, or the occur- 
rence of a fire by automatic action between 
vibrating pipes. City engineers, water com- 
panies and gas companies are placing the 
responsibility upon the railway companies 
forthe damage caused on pipes by electrol- 
ysis. 
" Any system using ground plates, ground 
rods or substitutes therefor, or bare return 
track wire buried in the earth, is constructed 
primarily to utilize the earth as return cir- 
cuit ; when the earth does not afford good 
return the current is sure to follow the water 
pipes, gas pipes or other buried conductors 
offering the path of least resistance. We 
now see that these prove to have been only 
make-shift methods to reduce the cost of 
construction. We find that the evidence 
thus produced and the troubles constantly 
occurring in existing street railway systems 
are sufficient to show that all methods of 
grounding the track circuit or connecting to 
pipe systems should be entirely discon- 
tinued ; it therefore becomes of vital im- 
portance to so construct the electrical rail- 
way system as to avoid all electrolytic action 
on buried systems of metal work that are 
the prope rty of other concerns. 

Having produced the evidence and estab- 


lished the case, let us briefly analyze the 
matter and ascertain the reason for these 
results. 


The whole case may be stated in the single 
sentence, that the electric current must under 
natural laws follow the path of least resist- 
ance, What was intended to be good has 
proved to be defective electrical work, ex- 
ecuted in connection with track systems, 
has not given to that side of the syste ma 
perfect path for the travel of the current ; 
the conductivity of the rail circuit being 
impaired to such an extent that the electric 
current must force itself through the earth 
or through metal pipe lines buried therein. 


We must here diverge for a moment to 
show how the incandescent electric light 


system operated in multiple are compares 
with the railway system. 

An electric railway system may in some 
degree be compared with a system of elec- 
trical distribution for incandeseent lighting, 
the groups of lamps in buildings connected 
in multiple are comparing with each car 
and its motors demanding current. 

The systems otherwise differ in important 
particulars ; the load on the electric light 
system is not subject to such violent fluctu- 





‘* IMPORTANCE OF COMPLETE 
SECTION OF WATER 


tion of six inch water main from city No. 
7. This pipe has been entirely corroded 
through by the action of the elec tric current 
of the street railway system, which was 
constructed under my direction about four 
years ago. 

This effect was produced in about two and 
one-half years, Another section was rendered 
useless in six months. 

Abundance of additional and substantial 
evidence can be produced. These serve 
to prove the case, which cannot longer be 
successfully denied nor assigned to other 
causes. 

It has been stated that in an electric rail- 
way system where a connection has been 
made to water pipes the pipes have car- 
ried as much as 28 per cent. of the total 


current. Instances are known where as 
much as 40 per cent. is carried on the pipe 
systems. 


It is the opinion of the writer that any gas 
or water pipe system used asa carrier of 
electric currents will not only be corroded 
through the body of the pipes, but will 
surely in due time show defects at joints, 
as here will occur higher resistance than in 
any other portions of the pipe system. 


METALLIC 


RAILWAYS” 


Crrcuit FoR ELEcTRIC 
Main CoRRODED BY ELECTRIC CURRENT. 


ations as on the electric railway, where the 
instantaneous demands for current and its 
equally prompt release must be controlled. 
The current required for the car isa moving 
load as the car progresses on its route; this 
and all other differences of conditions must 
be duly considered when laying out the 
system of distribution. With the electric 
lighting system, the current for consump- 
tion is derived from the mains, the equaliza- 
tion of pressure is maintained through the 
feeders, the mains are of equal capacity on 
either side of the system. 

With the electric railway, the track forms 
one side of the consumption circuit, and 
must be so treated in regard to distribution 
of current as to utilize its carrying capacity 
equally with the other side, and thus equalize 
the delivery of current. The electric con- 
ductors composing a system of distribution 
for electric railways should be so thoroughly 
weil proportioned as to show the minimum 

variation of pressure throughout the system, 
even when the entire number of cars are in 
opel ration. This equality of pressure is an 
important re quisite for the economical work- 
ing of the motors. The writer has tested 
electric railway systems operating with a 


Jorty per 
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station pressure of from 500 to 550 volts, 
and showing only 300 to 325 volts on various 
divisions of the system. Here is a direct 
loss between dynamos and motor car of over 
cent. Is it, therefore any wonder 
that some roads report extraordinary coal 
consumption? Such loss in pressure indi- 
cates radical faults in the original planning 
of the system and the distribution of copper. 
When operating under low voltage the 
motors demand an increased quantity of 
current above what should be the normal 
supply, thus augmenting the heating effect 
in the armatures and fields, the efficiency of 
the motors being reduced in corresponding 
ratio. 

A further examination into other features 
of construction requires some consideration 
of the bonding of rail joints 

The existing methods of utilizing railway 
tracks for c onducting large quantities of cur 
rent are faulty in at least three particulars: 


First. Restricted conductivity at joint, 
due to insufficiency of the rail bonds. 
Second. Neglecting to properly utilize 


the track as a conducting medium. 

Third. Failure to provide a complete 
circuit of low resistance. 

For electrical purposes we cannot regard 
the joint plates and bolts as of any per- 
manent value; the contact is electrically im- 
perfect, the metal surfaces oxydized and 
under constant movement, due to passing 
cars pounding the rail joints. 

The rail sections are in many systems of 
ample conductivity to carry more than the 
requisite current, provided they are per- 
fectly bonded and properly connected by 
feeders with the dynamos. 

We must, therefore, bond the rail joint 
in such a mechanical manner as_ to 
maintain. perfect electrical contact, and 
with sutlicient metal to restore at the joint 
nearly the full conductivity as of the rail 
itself, and at the same time to give the 
existing joint plates their present freedom 
of motion. 

It has been found that a system of track 
with faulty rail bonds will give a shock to 
animals and, possibly, to human beings, 
should the same be brought into actual 
contact in such a manner as to complete 
through them the broken circuit. 

It will be readily understood how diffi- 
cult it is to maintain proper inspection of 
the electric bonding where the bonds are 
covered up by the street pavement. 

Under such conditions the ground circuit 
and the bonding escapes inspection until 
excessive coal consumption, loss of current 
and other troubles force themselves upon 
the attention of the street railway manage- 
ment, 

Observation proves that a faulty rail 
bond will show its location in Winter by 
heating, due to high resistance, and if snow 
be present on the ground around the joints 
the snow is partially melted, thus indicating 
location of fault. 

Let us turn our attention for a few 
moments to the question of the conductivity 
of the rails. 

For the purpose of comparison, we will 
assume that iron Shas six times the resist- 
ance of copper. (The actual proportion 
being 1 to 5.63.) 
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NOTE.—In the above statement the areas of rails 
have been determined by use of the planimeter. 
The ampere capacity of iron has been based upon 
the most reliable data obtainable. The author 
believes that the figures submitted are sufficient for 
comparisons, but cannot guarantee their absolute 
accuracy. 

The following table gives the current 
strength that can be carried by iron wire 
within doors, in still air, and without 
becoming unbearably warm to the hand; 
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that is, not to exceed a temperature of 50° 
Centigrade : 
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Data furnished by A. E. Feb- 
ruary 12, 1894. 
These figures serve to show how utterly 


absurd it is to bond a track of 70 pound 


Kennelly, 


T rails with iron rail bonds No. 4 or 
No. 0 in size, and to pretend.to reinforce 
their conductivity with a No. 0 iron or 


even a No. 0 copper wire. It is like laying 
a 12 inch water main and then putting a 
one-half inch pipe alongside to help it out. 
The No. 0 B. W. G. copper wire has a 
over 20 times the single track 
rails per foot and the No. 


resistance of 
of 56 pound T 


0 B. W. G. iron wire over 112 times the 
resistance per foot of the same _ track. 
How, then, can either of these be of any 
adequate assistance for conducting current? 
The following diagrams indicate 
the small value of a supplementary 
wire of either iron or copper when 


compared with the conductive capacity 


of a properly bonded single track of 
56 pound rails. 

All the areas are in accurate pro- 
— for comparison. 

1 shows the area of a circle 

indi ating the single track of 56 
pound rails. Fig. 2 represents 
the iron reduced to resistance of 
copper. Fig. 3 shows the No. 
1-0 supplementary copper wire 
and Fig. 4 the No. 1-0 supple- 
mentary iron wire reduced to 


resistance of copper. 

The writer knows personally of 
several instances where the copper 
supplementary wire has absolutely 
disappeare d. 

The writer believes that 99 per 
cent. of the money expended for so- 
called supplementary wire is absolutely 
thrown away. The same money ex- 
pended in other directions will give 
more adequate return. 

Does not this show conclusively that 
we should give our attention to the more 
perfect bonding of the rail joints, and also 
to apply track feeders in such a manner 
as to fully utilize the conductivity of .the 
track and thereby make it fulfill the service 
of which it is capable when properly treated? 

We are in error when the track system is 
named as a return circuit. The track sys- 
tem of all electric railways should really be 
the positive side or out-going circuit. The 
writer fully explained this in a brief article 


in the Street Railway Journal about a 
year ago. 

It will be readily understood that as the 
current travels from positive to negative, 


therefore any arc which occurs between the 
trolley wheel and the trolley wire will carry 
metal from the trolley wheel and deposit 
the same on the trolley wire. If the reverse 
method of connection is made, the trolley 


wire will lose the metal, the same being 
deposited on the trolley wheel, and in time 
the strength and conductivity of the wire 
must be seriously impaired, eventually 


resulting in breakages 

It is also important that existing systems 
of operating electric railways should be 
promptly taken in hand and the proper 
remedies intelligently applied. 

The three-wire system has been mentioned 
by some engineers as a possible solution. 

I will here diverge for a minute to state 
that a trial was made four years ago under 
favorable ‘conditions—not to avoid electrol- 
but to save copper. -We developed 
physical difficulties of operation which 
warned us to avoid the three-wire system in 
future electric railway work. 


Vsis, 


I believe I am _ safe in stating that 90 
per cent. of the electric railways have their 


systems so constructed as to largely restrict 
the conductivity of the rail circuit. 

A one-sided system is fundamentally 
wrong. The quantity of current to be con- 
trolled is so enormous that ordinary make- 
shift methods will not answer. 

Having carefully analyzed the whole 
matter, I feel justified in recommending 
that we must adopt the complete metallic 
circuit as the standard for the best electric 
railway practice. This can best be obtained 
by the following method : 


First. By so bonding the track as to 
render the rail joints of as low resistance 


and nearly equal conductivity to the rails, 
and to execute this work so as to maintain 
this improved condition ; and 

Second. The track system must be sup- 
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plied with insulated feeders leading direct 
com the bus bars in the station to pre- 
determined points of the track system, and 
thus offer a perfect low resistance path for 


this side of the electric circuit, the same as 
is obtained with the trolley line and the 
overhead system. All of these features and 
improved methods have been put in practice 
by the writer. 

The only proper system is one that affords 
a well insulated and complete metallic 
circuit of low resistance, that will give an 
ample path for the complete unrestricted 
circulation of the entire current from pole 
to pole of the dynamo, thus offering no 
inducement for the current to follow such 
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conductors as gas or water pipes, but, as it 
were, actually robbing the earth of any 
desire to carry the current. I am not recom- 
mending extravagant methods, but only 
such as are deemed essential for economy, 
and of a practical nature for reducing ex- 
penses and augmenting dividends. The 
item of cost cannot properly be urged as an 
objection, because where the whole con- 
struction requires a large investment, every 
detail of the work should be so executed 
as to be permanent and enduring. If the 
details are carefully analyzed it will be 
found that the cost of frequent rec onstruc- 
tion, maintenance and renewals of. rail 
bonds and bare wire amount to an excessive 
rate of interest on original investment, and 
would soon pay the small additional cost 
to build a complete metallic circuit. The 
superior service obtained from a complete 
metallic system of low resistance with the 
proper application of insulated track 
feeders will, within a brief period, more 
than refund a reasonable interest on the 
investment through the saving of fuel alone, 
not counting other economies in renewals 
and maintenance, The track feeder system 
will be far less costly than the double trolley 
system. 

Whether track feeders should be laid 
underground or erected overhead is a 
question largely controlled by local con- 
ditions and capital available. I express a 
preference for underground work as being 
more permanent and subject to the least 
cost for repairs. The original construction 
is certainly more costly for underground, 
The actual cost of copper is the same in 
either. The necessity of constant repairs, 
under existing methods, and the damage 
to water and gas pipes by electrolytic action, 
simply proves that it is but a question ot 
time as to how long before electric railway 
companies will be forced to adopt the 
complete metallic circuit. Where experience 
and practical knowledge is applied, the 
cost will not be excessive. It is not difficult 
to arrive at an exact method of doing the 
work and an accurate estimate of its cost. 

The writer has observed on some roads 
that large quantities of copper for return 
circuits have been placed at great expense, 
apparently without a proper conception of 
how to obtain the best results. Frequently 
a far less amount of copper, judiciously 
applied for improved distribution by the 
feeder system, would give superior equali- 
zation of pressure at reduced cost. 


If for the movement of cars singly or in 
quantities at a high rate of speed the electric 
current is to be distributed uniformly over 
an electric railway system, the subject 
must be handled with as much scientific 
accuracy as is always used for a perfect 
system of incandescent lighting, in order to 
obtain equal distribution and free flow of 
current in both sides of the system. 

The writer has fully and completely pro- 
vided for all contingencies in the following 
manner 

First. ‘By a careful study of the conditions 
under which a system will be operated ; 
these important points being ascertained 
with reasonable accuracy, the requisite 
supply and distribution of current for the 
service is determined, and the system of 
conductors arranged to meet the require- 
ments. For the proper supply of electric 
current, the important underlying principles 
of the feeder system must be thoroughly 
understood. 

Second. The conductivity and current- 
carrying capacity of the track system is 
salculated, and a system of insulated track 
feeders is provided, leading from the switch- 
board in station and connecting at pre- 
determined points, and with a calculated 
fall of potential. 

Each feeder must be determined for its 
maximum current requirements at a stated 
drop in potential. The actual ‘work re- 
quired of the feeder and number of track 
feeders necessary is determined upon such 
factors as : 

The cars in service—their weight, speed 
and headway; the position of power station 

and the geographical lay of the rail- 


way system; the weight of rails, and 
whether double or single track, and 


the amount of load concentrated on 
sections of track between feeder junc 
tions. 

The carrying capacity or conduc- 
tivity of the sum total of all the 
feeders of the system will be found 
to give complete and ample cir- 
cuit for the free flow of the entire 
current required, and to take care 
of extra heavy traffic and blockades 
at any point. 

The parallel track main is only 
applied in sections of systems ex- 
tending over very large territories 
and long distances. 

The conductivity of the rails is 
calculated with as much care as 
the overhead system, and when 

the track needs reinforcing, the pur- 
ose is accomplished by laying a 
thoroughly insulated main line (not a 
bare line) and making frequent sub- 
feeder connections bonded to the 
track. If used at all this main will be 
of large size. 

Such a system, accurately worked out, 
will show by actual test with instruments 
on the cars a surprising equality of electro- 
motive force throughout a large territory. 

A very careful test has been made with 
instruments on moving cars, throughout a 
system covering 40 miles of streets, with 


double tracks, equal to 80 miles single 
track. The readings showed—maximum 
volts, 512; minimum volts, 420. Average 


of electro-motive force over entire system, 
460 volts, the electro-motive force in station, 
at bus bars, being 520 volts. The feeders 
were calculated for 10 per cent. drop. The 
actual average drop from dynamo to motor 
does not exceed 12 per cent. 

This will be found to result in reduced 
fuel consumption, detter working of the 
motors, a most satisfactory reduction in 
repair accounts, and an improved general 
economy of the entire system. 

In the system of distribution secured by 
the above method, the use of ground plates, 
rods or other insufficient methods is need: 
less; the current travels only over the 
paths provided for it, and electrolysis of 
gas and water mains is entirely obviated. 

——_e>o——_—_—_ 


Maximum Speed of Locomotives. 


SOME INTERESTING FACTS AND FIGURES ON 
THE SUBJECT. 


Perhaps no question has engaged of late 
so much the attention of the engineers as 
the speed that may possibly be developed by 
our modern steam locomotives. The fact 
has frequently been pointed out in journals 
devoted both to steam and electrical engi- 
neering, that the problem of rapid transpor- 
tation must be solved by the electric motor. 

In this connection it will be remembered 
that the famous European engineer, Carl 
Zipernowski, proposed as early as 1890 a 
high-speed electric railroad between Vienna 
and Buda Pesth, a distance of 150 kilo- 
metres, to be covered in one hour; in other 
words, he affirmed that by using the ap- 
paratus proposed by him, a speed of 150 
kilometres per hour would be effected. 

In the United States Dr. Wellington 
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Adams, as early as 1883, obtained a patent 
for a high-speed electric motor and passen- 
ger car. Based on such patents, the Chicago 
and St. Louis Electric Railroad Company 
was incorporated in 1884, for the purpose of 
providing rapid transportation between the 
two cities. The enterprising gentleman felt 
sure that by the use of such apparatus 100 
miles per hour would be easily covered. It 
is equally well known, however, that this 
fascinating and dazzling project, so far, has 
not been accomplished. 

On the other hand, by referring to the 
issue of the ELectricaL Review of Febru- 
ary 11, 1893, it is shown that an electric 
locomotive on an elevated track, starting at 
the Liverpool docks, and extending six and 
oue-half miles along them, -has actually 
reached a speed of over 50 miles an hour. 

As to steam engines, it may be stated ex 
passant that the Empire Express on the N, 
Y. Central traverses the distance between 
New York and Buffalo (708 kilometres) in 
8 hours and 24 minutes, maintaining an 
average speed of 84 kilometres per hour, or 
52 miles per hour. Although this average 
speed isotten exceeded on short runs, it would 
seem that with our present sieam engines 
a much higher speed cannot be expected 

On this point we think it will interest the 
readers of the ELEcTRICAL REVIEW to 
become acquainted with the views and state- 
ments of M. DuBousquet, president of the 
French Society of Civil Engineers, For the 
subject of his inaugural address (January 5, 
1894) he had chosen ‘‘ La Vitesse dans les 
Chemins de Fer.” The subjoined state- 
ments are an abstract from this highly 
interesting and scientific discourse. 

Having shown the slow, but gradual, 
increase of speed of our means of conveyance 
since the lust two centuries, the lecturer 
stated that the highest speed obtained in the 
United States was 89 kilometres per hour, 
while France could boast of a speed not 
greater than 82 kilometres per hour. He 
then undertook to determine the maximum 
speed of atrain. With a speed of 120 kilo- 
metres per hour (the limit fixed by Minis- 
terial decree of 1852), he said that a 
locomotive on a grade of 1.200, and drawing 
a train of 150 tons, is doing its maximum 
work. Next he inquired: Can we not 
always obtain such a speed; say 120 kilo- 
metres per hour? The answer is: This is 
impossibie. The locomotive actually bas 
not the necessary power to draw such a 
train with the above stated speed. It is by 
no means a question of safety, as far as the 
locomotive is concerned, but primarily one 
of power. M. DuBousquet thereupon ex- 
amined the limit of speed of an ideal loco- 
motive weighing respectively 100, 75, 50 and 
35 kilograms per horse-power; in other words, 
a machine which would develop 10, 13.33, 
20 and 8.5 horse-power per ton weight. 
Assuming that such locomotive were draw- 
ing no train, and being on a grade 1.200, 
the respective speeds would be 132, 148, 175 
and 195 amperes per hour. Considering 
now our most powerfu! locomotives, (35 
kilograms per horse-power, or 28.5 horse- 
power per ton weight), the speaker showed 
that in order to draw a train of 100 tons 100 
kilometres per hour, the motor must weigh 
346 tons, developing 9,939 horse-power. To 
attain 200 kilometres per hour the weight of 
our motor as well as its horse-power becomes 
infinite. 

In 1849 the machine Crampton, weighing 
50 tons, produced 400 horse-power, or 125 
kilograms per horse power. The modern 
steam engine, weighing 80 tons, develops 
1,100 horse- re or 72 kilograms, per 
horse power, ¢. e., more than double the limit 
figure of 35 kilograms per horse-power on 
which the calculations of M. DuBousquet 
are based, so that it would seem possible to 
build an engine weighing 65 kilograms per 
horse-power. 

The lecturer concluded by warning the 
audience against the many misleading state- 
ments concerning the possible speed of steam 
engines which are frequently found in quasi- 
technical journals. He finally admitted that 
our problem is entirely changed when we 
consider the electric motor, which may pro- 
duce more than 28.5 horse-power per ton, 
and he predicted that the days of the steam 
engines bad nearly passed. 

In conclusion, we may add to the above 
statementsof M. DuBousquet that the piston 
and its connecting rod of a locomotive during 
each revolution, while moving forward and 
back ward, must start up and stop twice, and 
be brought up to a speed of 35 feet per 
second within one-tenth of a second for a 
speed of 70 miles per hour. Such work con- 
sumes 300 horse-power. Moreover, for each 
piston and connection, weighing 500 pounds, 
heavy balance weights are required. It is 
evident that these tremendous weights must 
exert a vertical and highly detrimental 
pounding effect upon the rails, and that the 
greater the speed the worse becomes this 
effect. For these and other well-known 
reasons, we cannot hope to reach a much 
higher speed with modern steam engines. 
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THE WASHINGTON CONVENTION. 

(Continued from page 113.) 
the cylinder were greater than the pressure 
on the outside, we might expect an explo- 
sion ; but under the conditions mentioned I 
fail to see how it is possible, under any 
circumstances, in the norma) operation of 
lamps on a commercial circuit to explode 
the cylinder. I put myself on record as 
stating that I have never known a cylinder, 
with a plug and contro}ling arrangement for 
the gases, as used in our type, to explode ; 
and I think I may refer to Mr. Howard, 
who is the pioneer in the development of 
this new type of enclosed arc, that in his 
experience he has not known of a case of 
explosion. 

Mr. Huntley has called your attention to 
the crater. The character of the light, its 
distribution, amount, etc., are points in 
which I am interested and to which I have 
given a great deal of attention. I experi- 
mented on an arc at Ithaca last Summer, in 
order to determine the effect of coating the 
cylinder with various ingredients other than 
carbon; and Dr. Nicholls called my atten- 
tion to the remarkable gain in the distri- 
bution of light. He said in the normal 
arc in the open air we have a maxi- 
mum of between 40 and 45. In this type 
of are the crater extends practically over 
the ent're surface of end of the carbon. The 
results of tests according to my observation 
are slightly different from those of Mr. 
Huntley regarding the shape of the tip. 
Toe crater is not exactly flat, but it extends 
over the entire surface of the carbon, being 
slightly hollow. We hope to have an oppor- 
tupily to show you the carbons which were 
placed in the lamps now burning in the 
rotunda of the hotel last Saturday afternoon. 
They have several nights yet to burn, but 
we shall take them out and show them to 
you. 

The distribution of light is ibe important 
feature of this lamp. Prof. George D. 
Shepardson has come out in one of the jour- 
uals published this week with a statement of 
the amount of light cut off, by clear glass, 
ground glass and opal shades, respectively. 
Lt is interesting to note the results obtained; 
they are somewhat different from those 
usually understood by central station men. 
For instance, most central station men think 
that a Clear glass globe cuts off not more 
than 10 or 12 per cent. of the light. My 
observations Lave confirmed that conclusion, 
but the professor probably used a thicker 
eliss globe. He also finds only five per 
cent. difference in the amount of light cut 
olf between ground and opal glass. I think 
in ordinary practice this difference would be 
greater. I bring this subject up to forcibly 
remind you of the point required—the diffu- 
sion of light. With a small cylinder anda 
very thio coating we have a greater diffusion 
of the light than with a ground glass or 
milk glass globe. I refer you to the discus- 
sion of Professor Nicholls,at the International 
Congress, Whose opinion on this subject I 
value more than that of any otber man in 
the country. Ile states there that we bave 
diffusion of the light, without loss of effi- 
ciency, as is the case witbout opal globes or 
ground glass globes. I have thought this a 
good opportunity to mention a number of 
these points, inasmuch as I have beard so 
many remarks regarding the character of 
the enclosed arc, and its uselessness for this, 
that and the other purpose. I have been 
interested in the remarks of a number of 
carbon men who were sailing around the 
corridors, and although it is not exactly the 
proper time to bring up a discussion on this 
subject, I warn the members of this Associa- 
tion against remarks which are intended for 
a specific purpose. 

On motion of Mr. Seely the meeting 
adjourned until two o’clock. 


WEDNESDAY AFTERNOON SESSION, 


The Convention met at 2.30 0’clock. There 
was some further discussion on the arc light 
question, and Mr. L. E. Howard, the presi- 
dent of the Royal Arc Light Company, said: 

It is proposed to furnish this equipment 
to the central station at a fixed price, guar- 
anteeing a saving on those two items of 
carbon and trim to be at least 20 per cent. on 
the cost as it exists under the present circum- 
stances. In the matter of breakage, I have 
to say that all new enterprises are obliged to 
go through a certain amount of experimental 
work. We had a slight storm here on Mon- 
day night. One might have thought that we 
were in Buffalo. The lamp on the corner of 
F and Fourteenth streets went through that 
storm. Perhaps it is a little better arranged 
than those that are in Buffalo. 

In reference to an inquiry, Mr. Howard 
stated that the carbons would cost 20 per 
cent. less than other first-class carbons at 
$10 per thousand. 

The President : Mr. Howard’s purpose is 
to guarantee a saving of 20 per cent. As to 
the efficiency or the character of the lamp or 
anything of that kind, I think we had better 
limit ourselves. I think we will have to get 
Mr. Howard in a corner and talk to him 
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about those matters. 
self. 

Others participated in the discussion in the 
practical details of this new lamp, displaying 
much interest. Among the inquiring ones 
were Professor Anthony and Messrs. De- 
Camp, Van Trump, Brown, F. C. Smith, 
Stetson, Burleigh and Guinn, and their ques- 
tions were answered by Mr. Howard, Pro. 
fessor Marks and Mr. Huntley. 

Mr. Huntley said: I feel that we have 
made a great deal of progress. If this 
appliance will cheapen the product and 
save 20 per cent. of the cost of opera- 
tion it is something we want. Can it be 
made a saving to us, or do the other fellows 
want all there isin it and we get nothing ? 
Those are questions that come right home to 
the pocket-book of every man who makes an 
arc light. I am thoroughly satisfied that 
the diffusion of light is as good to any 
citizen that may look at it as the arc light, 
and I am not sure butitis better. The arc 
light has got toshake hands with 365 days 
of the year. You are dependent on a duty 
that is growing more exacting all the time, 
and whether you can leave an arc light upon 
be corners subjected to the winds and 
weather, as we havethem in Buffalo, exposed 
to the small boy with the air gun, trying to 
shoot the globe off or to kill a sparrow. 
These things exist with every one of us, 
I believe the public expects to be served as 
you and I are served individually in our 
meals—right ; otherwise they do not want 
it, and it seems to me, if this will enable us 
to doit, it will bea good thing for us to 
adopt. 

Mr. Burleigh: With this dynamo that cuts 
down and makes a saving of 20 per cent. 
Mr. Huntley had an experience from Decem- 
ber to F. bruary 23, but beside that he had 
no experience with it—and that was with a 
circuit of 50 lights. : 

Mr. Guinn: How many Brush lights did 
you use before ? 

Mr. Huntley: Sixty; hardly 69. But 
the question is, whetber we do not give the 
city better light with 50 lights with more 
current than we did the other way? We 
ought to have done it surely, but were the 
citizens any better satisfied with the lamps 
that way than they were before? Surely 
64 lamps need more current than 50. 1 will 
ask Professor Marks how many volts there 
were. 

Professor Marks: Fifty-nine and one-half; 
exacily the same as now uscd; that is, the 
current is—it did not take any more current 

Mr. Huntley: We take the conditions just 
as they existed with the other machines run- 
ning 42 circuits, and tried todo the same 
with those as we did with tbat. 


I want to do that my- 


Mr. Guinn: You say that there are 55 
lights on this circuit? Did you take 55 


against 50 * 

Mr. Huntley : No. 

Mr. Guinn: You had the same number of 
lamps ? 

Mr. Iluntley : The same number of lamps, 
and the position was not changed. We put 
five of them in the station ; there were 10 
lamps in the circuit, so that you could throw 
off 10. The output of the machine would 
be the result of the machine. We lad 55 
and went back to 50, with 950 current from 
the dynamo. 

The next topic wasthe most economical size 
of arc dynamo, and Mr, Huntley was the 
first speaker who spoke in favor of large 
sizes, saying if he were to place an order to- 
morrow he would try for a 100 light machine. 
Messrs. Redman, Ayer, Peck and others 
favored large sizes. 

The question of rating an arc lamp of 
2,000 candle-power was referred to a com- 
mittee of five, composed of Messrs, Menden- 
hall, Anthony, Weston, Hammer, Forbes. 
Professor Mendenhall said the question is 
how shall we look at it—down on it, up at it, 
sidewise or how? The American method, as 
was said by the foreigners—and it caused a 
good deal of laughter—is to measure it on one 
side and multiply by four, because the light 
shines in four directions. The whole thing 
is very complex and difficult, as everybody 
will recognize. 

Questions and Answers followed, and 
Messrs. De Camp, Wright, Barstow, Van 
Trump, Blackstone and Nicholls talked 
about storage battery lighting. 

Oa motion the Convention decided to con- 
tinue its sessions until Friday noon, March 
2, and adjourned. 


THURSDAY FORENOON SESSION. 


The meeting was called to order by Vice- 
President Francisco. The paper by A. B. 
Herrick on the ‘‘ Development of Switch- 
boards for Modern Central Stations,” which 
was the first order of business, was read, 
accompanied with stereopticon views. 


Mr. Weston, of Newark: Why do you 
take 20 degrees as the standard of tempera- 
ture ? 

Mr. Herrick: It is an easy and ready 
method of determining whether the instru- 
ments are overheated, and the condition of 
emissivity and radiation are about the same 
for all the appliances. 

Mr. Weston : I think if the author of that 
statement had visited a few of our central 
stations and examined the switchboards and 
determined the amount of energy lost in the 
stations in this country he would never have 
uttered it. The amount of energy that we 
have left at our disposal, from that which is 
actually in the coal, for distribution in the 
form of electric energy is so very small that 
it behooves us to take the utmost care tosave 
just as much as we can that we have left 
for actual useful work. This matter of central 
station switchboards is becoming more and 
more important every day, and the present 
board is unquestionably not the practice 
that will be followed in the near future. 
This question of loss at the switches is one 
that is something amazing. I bad occasion 
a little while ago to examine two switches 
carrying 8,000 amperes. At the joints of the 
switch there was a drop of 240 millivolts ; 
multiply that by the number of amperes, 
8,000, and you will see that there was nearly 
two kilowatts in the joints. Continue that 
two kilowatts at 12 cents an hour during the 
year and it amounts to thousands of dollars. 
That was only the joints. There was an 
actual drop at the switch of 360 millivolts ; 
they want some severe reformation there, 
that is sure. In the ammeter there was a 
drop of nearly twotenths of a volt, with 
nearly 8,000 amperes, and the total loss in 
that one instrumént and switch figures very 
closely to $5,000 a year. If there were 
about 80 or 40 instruments in the station 
you could sce what it would amount to at 
the end of the year. A very good form of 
ammeter of 600 ampere capacity required 18 
watts to operate it; now that 18 watts ought 
to be got rid of; you can eliminate it if you 
use a shunt type of instrument properly 
designed, but do not use a shunt with it; 
then you derive the full benefits of that type 
of instrument. Do not use a specially con- 
structed shunt, but take the actual neces- 
sary drop of potential to utilize it to work 
the instrument, and the instrument which 
consumed 18 watts practically consumes 
.0021 of a watt, and instead of ccsting $18 
per year to run it it costs you .22 of a 
cent. Tne result of this is that the switch- 
board should be brought as pear to your 
dynamos as you can possibly get them; 
every inch of unnecessary conductor should 
be left out. Every joint should be lett out 
that poss.bly can be/acd when joints are 
made they should have large surface con- 
tacts. When you make conductors do nut 
make them in circular form, but make them 
flat. Give tae conductor plenty of air so 
that there can be an abundance of the coo!- 
ing action of the atmosphere. 

It is clear that the stations should be so 
arranged that your feeder ciicuits are as 
short as they possibly can be. Your switches 
must be made very differently from what 
they are now; polished brass looks pretty, 
but it is not what you want; d» not sacrifice 
good qualities for appearance. Your con- 
ductor should be given plenty of space; they 
should not be laid flat on one side of the 
switchboard, placed upon a slab and closed 
at tbe bottom. Keep the temperature of the 
conductors down as low as you can; I do 
not know but it would pay to put an oil 
bath arcund your conductors and cool the 
oil by water. 

The next business was the reading of the 
paper by Mr. Charles F. Scott, on ‘‘ Poly- 
phase Transmission.” 

The president announced that discussion 
on the paper would be deferred until the 
afternoon session. 

On motion of Mr. DeCamp the president 
appointed the following gentlemen a com- 
mittee of five to make nominations for officers 
for the ensuing year: Messrs. DeCamp, 
Weeks, Seely, Ayer and Carnes. 

On motion the meeting adjourned until 
2.30. 


THURSDAY AFTERNOON SESSION. 


The president introduced Professor Forbes, 
who addressed the meeting at some length 
in an instructive address. 

Prof. H. A. Rowland, of Johns Hopkins 
University, spoke ,in eulogy of Mr. Scott’s 
invention. 

Mr. L. B. Stillwell also spoke ably and 
interestingly in the same strain. 

Professor Anthony, on behalf of the com- 
mittee appointed on the rating of arc lamps, 
presented a resolution on behalf of the com- 
mittee, which, after slight verbal changes, 
was adopted, as follows: 

Recognizing the difficulty, if not impossibility, of 
measuring with any degree of accuracy the illumi- 
nating power of arc lamps, and the great necessity 
for a more precise definition and statement of the 
obligation of the producer of electricity for illumi- 
nating purposes to the consumer thereof, be it 

Resolved, That in the opinion of this Convention, 
what is ordinarily known as a 2,000 candle-power 
arc lamp is one requiring on the average 450 watts 
(four for its maintenance), the measurements being 
made at the lamp terminus, where no sensible 
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resistance is included in series with the arc. In 
case such resistance is used it must be excluded in 
the measurement of the voltage. 
(Signed) T. C. MeNDENHALL, 
W. A. ANTHONY, 
GeorGe ForBes, 
Wa. J. HAMMER, 
EpwarpD WESTON. 

The president announced the report of the 
Committee on the National Electric Light 
Associati: n’s ‘Standard Rules for Electrical 
Construction and Operation.” 

The proposed amendments to the rules 
were read by Mr. W. J. Hammer, chairman 
of the committee, and after slight verbal 
changes were adopted as presented and 
ordered copyrighted. 





EXECUTIVE SESSION—THUKSDAY. 


Mr. DeCamp, the chairman of the Com- 
mittee on Nominations, presented the nomina- 
tions for cflicers for the ensuing year, as 
follows, which were unanimously elected: 

President, M. J. Francisco, Rutland, Vermont. 

First vice-president, C. H. Wilmerding, Chicago, 
Ills.; second vice-president, Frederic Nicholls, 
Toronto, Canada. 

_Executive Committee, Chas. R. Huntley, Buffalo, 
N. Y.; A. J. Markel, Hazleton, Pa.; W. W. Carnes, 
Memphis, Tenn. 


_ On motion of Mr, Jas. I. Ayer, the follow- 
ing resolutions were unanimously adopted: 


_ Whereas, The success of the meetings of the 
National Electric Light Association depends in no 
small measure on the Reser Brg facilities pro- 
vided between the homes of the members and the 
various Cunvention cities; and 

Whereas, Mr. C. O. Baker, Jr., as master of 
transportation, has for many years, with great 
ability and generous devotion of his time and 
energies, presided over the arrangement and con- 
duct of the special Convention trains,some of which 
have carried nearly 200 members and friends 
hundreds of miles; and 

Whereas, Mr. Baker in the discharge of his duties 
has been not only careful to secure for each mem- 
ber thus traveling all possible comfort, but has 
endeavored to enhance in every way the pleasure 
and lessen the fatigue of the ladies, whose attend- 
ance at these meetings has become one of their 
brightest and most enjoy able features, 

Resolved, Therefore, that for all hischaracteristic 
kindness, courtesy and self-sacrifice in this import- 
aot and responsible work as master of transpor- 
tation, the thanks, hearty and deep-felt, of the 
Association be ard are hereby tendered to Mr. 
Baker,combined with the hope that the Associat on 
may long have the good fortune to enjoy such 
graceful and perfect service; and 

Resolved, That these expressions of esteem and 
appreciation be engrossed and presented to Mr. 
Baker, duly signed by the officers of the Association 
in its name. 

(Signed) James I. AYER, 
T. C. Martin. 
FREDERIC NICHOLLS. 

WASHINGTON, March 1, 1894. 

Mr. Nicholls moved tbat the thanks of the 
Association be tendered to the several street 
railway acd telephone companies who had 
extendcd courtesics to the delegates during 
their stay iu Washington. The motion wus 
adopted. 

On motion of Mr. Nicholls a vote cf 
thanks was tendered to President Armstrovg 
for the able and pleasant manvcerin which 
be had discharged the duties of his oftice 
during the meeting of the Association. 

This motion was carried by a unanimeus 
standing vote. 

President Armstrong thanked the mem- 
bers for their evidence of apprecia‘ion of bis 
effurts with his customary good taste. 

An invitation was presented by the Georgia 
Electric Light Company, of Atlanta, Ga.., 
Mutual Light and Power Company, of 
Montgomery, Ala., and the Anniston Gas 
and Light Company, Anniston, Ala., for the 
Association to hold its next meeting in the 
city of Atlanta. The invitation was very 
cordial, and pointed out many advantages 
which Atlanta possessed as a Convention 
city. 

On motion the invitation was referred to 
the Executive Committee. 





FRIDAY FORENOON SESSION. 


The meeting was called to order by Pres- 
ident Armstrong at 10.30. The first bus- 
iness was the discussion of the topic ‘‘ Arc 
Lights on Incandescent Circuits,” which 
was opened by Prof. L. B. Marks, who said: 


At the suggestion of a number of central 
station managers, and with the approval ot 
President Armstrong, I wish, before taking 
up the discussion of arc lights on constant 
potential circuits, to correct a mistaken im- 
pression which seemed to prevail at the close 
of Wednesday’s session. I refer to the paper 
on ‘' Electric Light Tests,” at Buffalo, by C. 
R. Huntley. I have no criticism to pass on 
the remarks of Mr. Huntley, but am quite 
certain that he was generally misunderstood, 
and left the impression that the lamps he 
had been testing on his circuit required more 
energy for their efficient operation than do 
open air arcs.’ In fact, I believe the state- 
ment was made by some one during the dis- 
cussion that the Howard lamps require 20 
per cent. more energy than do ordinary 
arcs. In justice to the statements of 
Mr. Huntley and myself, I wish to say that 
the Howard bulbs do not consume more 
power, but, on the contrary, when run at 
maximum efficiency can be operated at a less 
expenditure, of energy Tbe machine 
referred to by Mr. Huntley, and nominally 
called a 65 lighter, was running on a circuit 
having considerably over '0 miles of wire, 
in which the loss amounted to several hun- 
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dred watts. Mr. Huntley stated, in answer 
to a question at the session on Wednesday, 
that he had béen able to run 55 open air arcs 
efficiently on the 65 light machine, whereas, 
the same number of enclosed arcs appeared 
to overload the machine. He found, how- 
ever, that 50 enclosed arcs could be very 
successfully operated, and gave as good, if 
not better, light than the others. Thus the 
output of his machine was decreased by five 
lights. The whole question is simply one of 
voltage, for the enclosed arcs can be operated 
much more efficiently a‘ a lower current than 
the open airarcs. A current of from seven to 
eight amperes answers the requirements 
much better than oneof nine or ten amperes; 
hence, though the most efficient potential dif- 
ference of enclosed arc isin the neighbor- 
hood of 50 volts, the actual consumption of 
evergy when run under the proper conditions 
is no greater than in the open air full arc. 
Moreover, the machine can be so adjusted 
that the regulation at three amperes will be 
very efficient with the Howard system. It 
will be noted that whereas in open air arcs 
the consumption of carbon and the conse- 
quent variation in resistance and potential 
difference of arc are relatively great ; such is 
not the case with the 109 bour enclosed arc ; 
hence, the regulation of the machine may be 
perfectly carried out, working at a higher 
noint on the droop of the characteristic, 
reducing the current and increasing the 
electro-motive force. Undersome conditions 
it will be necessary to modify the machines in 
order to obtain the same number or a greater 
number of enclosed than oper air arcs on a 
circuit. The changeis asimple and inexpen- 
sive one, considering the advantages to be 
gained. I shall be pleased to take this matter 
up at the close of the discussion this morp- 
ing, and if time permits reply to any ques- 
tions on the subject. Trusting that I have 
presented the matter in its proper light, I 
shall now devote a few minutes to the dis- 
cussion of ‘‘Are Lights on Incandescent 
Circuits.” 

Prof. Marks read his paper, which was dis- 
cussed by Messrs. Barstow, Spencer, Andrews, 
Ayer, Burleigh and others. 

‘* Meters os. Flat Rates,” was the topic 
presented by Mr. Nicholls, who said he 
favored meter rates. 

Mr. Scott, Mr. Burleigh and others favored 
the meter rate also. Mr. Weeks said that 
after his company had adopted the ‘‘ metric 
system that we reduced our output 50 per 
cent. and increased our revenue.” 

The Convention adjourned into executive 
session. 

In executive session the report of the 
secretary and treasurer was read, which 
showed tbat between 30 and 40 new members 
had been gained. Adjourned sine die. 


’ 


President M. J. Francisco, of Rutland, Vt. 
Mr. M. J. Francisco, the newly elected 
president of the National Electric Light 
Association, was born at West Haven, Vt., 
August 5, 1835. He entered Oberlin Col- 
lege in 1852 and returned to Vermont in 
1859. In 1863 he married a daughter of 
Israel Holmes, one of the founders of the 
well known house of Holmes, Booth & Hay- 
dens. In 1864, with the co-operation of a 
number of prominent men, he organized the 
Pennsylvania College of Trade and Finance 
at Harrisburg, over which he presided until 
failing health compelled him to return to 
Vermont. Mr. Francisco is also prominently 
known for his connection with the insurance 
interests of his State, and for a famous 
argument which he made before the joint 
committee of the Senate and House on the 
‘Valued Policy Bill.”” In 1876 Mr. Fran- 
cisco met with an accident which compelled 
lim to relinquish business for two years, 
and necessitated a voyage to Europe. In 
1884 he was elected president of the Holmes 
& Briggs Manufacturing Company, of New 
York, since which time he has been closely 
identified with many financial and manufact- 
uring corporations in Vermont, Connecticut 
and New York. He is a member of the 
American Institute of Electrical Engineers 
and the New Eogland Electric Exchange. 
In 1887 he was elected president of the Rut- 
Jand Electric Light Company, a position 
which he still holds. At the Convention of 
the National Electric Light Association at 
Kansas City he was made a member of the 
Executive Committee; at the Providence Con- 
vention was elected second vice-president, 
and at the St. Louis Convention was selected 
for first vice-president. Mr. Francisco is 
prominently known by his exposures of the 
“Fallacy of Municipal Ownership,” the 
papers and articles be has written on the 
subject having given him a wide fame. 


ELECTRICAL REVIEW 


FROM NEW YORK TO WASHINGTON. 


THE SPECIAL TRAIN OVER THE B. & O, 
RAILROAD CARRYING THE EASTERN 
DELEGATES TO THE ELECTRIC 
LIGHT CONVENTION, 


When the special train for the Washing- 
ton Convention over the B. & O. started from 
New York the worst blizzard of the season 
was raging. It was feared that this would 
seriously interfere with keeping the train on 
its fast schedule time, five hours, as no 
chances incident to fast runving could be 
taken in such weather. It had been 
whispered to a favored few that, weather per- 
mitting, the record for fast running bet ween 
New York and Washington would be 
smashed to smithereens. Of course thisidea 
had to be abandoned. But in spite of the 
terrible weather and a delay of nine minutes 
in starting, the train rolled into Washington 
five minutes ahead of schedule time, thus 
beating by several minutes the running time 
of all the B. & O.’s crack trains. The pas- 
sengers and railroad officials were highly 
delighted at the quick and comfortable run. 

The train, as it left New York, was com- 
posed of the big compound engine ‘* 385” 
and the five Puliman buffet and parlor cars 
** Amelia,” ‘‘ Marie,” ‘‘ Lucie,” *‘ Lucretia” 
and ‘‘ Margaret,” in charge of one of the 
Pullman company’s most gentlemanly and 
affable conductors and 10 carefully selected 
porters who vied with each other in looking 
after the comfort of the passengers. This 
train was :emarkable for the fact that it was 
the first complete train ever run composcd 
entirely of the new Pullman vestibule obser- 
vation parlor buffet cars. These are the 
latest development of the Pullman shops, 
the car vestibules being almost entirely of 
glass and a trap-door covering the steps, thus 
affording ample room for one to sit in a chair 
at ease on any of the platforms and view the 
passing landscape. The B. & O. road had 
three of these cars for the special train, and 
when it was found that these would notaccom- 
modate the crowd, they took the last one they 
had off a regular train. Then when five 
cars were demanded, they borrowed the fifth 
from the Boston & Maine Railroad. Too 
much praise cannot be accorded Master of 
Transportation C. O. Baker, Jr., and Mr. 
I.yman McCarthy, passenger agent of the B. 
& O. at New York city, who had charge of 
the special, for providing what was without 
doubt the finest and most luxurious special 
train and service ever provided by any rail- 
road. Mr. Tuckerman, of the B. & O. New 
York office, was at the depot to see the train 
start and that everybody was made comfort- 
able. 

Mr. Robt. Stewart, of the railroad tele- 
graph service, who is well known among 
electrical men, accompanied the party to 
Philadelphia, where bis place was taken by 
Mr. Chas. Selien, superintendent of tele- 
graphs of the B. & O. Railroad. 

When the train reached Philadelphia, the 
first stop, a large delegation joined the New 
York party. The journey was resumed as 
soon as another big compound engine had 
replaced ‘‘ 385,” which bauled the five cars 
to this point in two hours and three minutes. 
After the train had started the ladies of the 
party, and many of the gentlemen, were 
provided with beautiful boutonnieres of vio 
lets, thoughtfully furnished by Mr. C. A. 
Bragg, Philadelphia manager for the West- 
inghouse Electric and Manufacturing Com- 
pany. Avotber sweet incident of the trip 
was the distribution aniong the ladies of 50 
half pound boxes of Huyler’s best candies, 
with the compliments of Mr. C. VU. Baker, Jr. 

The ladies cccupied two cars in the rear 
of the train, while the forward cars were 
devoted exclusively to the gentlemen’s uses. 
The first car carried an especially gay 
party. 

When the train reached Washington five 
minutes ahead of time it was found tbat 
182 people had been carried, forming the 
largest party ever transported on any ‘‘ elec- 
tric special,” and one of the most thoroughly 
happy and satisfied band of travelers ever 
delivered safely and comfortably by a care- 
ful railroad. 


The New Thomson Arc Lamp for Incan- 
descent and Railway Circuits. 

The General Electric Company announce 
a new arc lamp for incandescent and railway 
constant potential circuits. This lamp is 
known as the Thomson ’93 arc lamp, and is 
the adaptation of a principle and construc- 
tiun patented some years ago by Prof. Elihu 
Thomson. It is said to possess character- 
istics of excellence not found in any other 
lamp hitherto brought out for constant 
potential circuits, among the most striking 
of which are the following: 

The lamp is constructed of but very few 

















New Tuomson Arc LAMP For INCANDES- 
CENT Crrcurrs—REsIsTANCE IN THE 
CHIMNEY. 


parts. It has nodelicate mecbanism, with its 
attendant constant liability to get out of 
order, and the parts are practically inter- 
changeable in all the lamps. The motion of 
the carbon rod, either up or down, is entirely 
free; this allows of a rapid and accurate 
change of carbons, and the usual rough hand- 
ling incident to this process cannot injure 
the mechanism, 

The Thomson ’93 are lamp is a geared 
lamp, but it is claimed bas none of tbe dis 
advantagis of either the clutch or clockwork 
feed mechanism, while possessing all tbe 
advantages of a clutch lamp. The feeding 
of the lamp is entirely independent of the 
we'ght of the carbon, it being equally regu- 
lar whether with a whole carbon or one 
partly consumed. The lamp burns a very 
steady arc, noticeably free from noise, and 
instantly adjusts itself to any variation of 
potential. Theprinociple of the feed mechan- 
ism is that of the rack rod, which carries 
the upper carbon holder. At present four 
varieties of this lamp bave been designed by 
the General Electric Company, and ate now 
ready for delivery ; that for the alternating 
circuit is nearly completed. 

“-_< 
The Western Delegates. 

The first division of the representatives 
from the West arrived in Washington Mon- 
day afternoon, having made the trip over 
the Big Four and the Chesapeake and Ohio. 
In the special coach that left Chicago at 
8.30 Sunday morning were M. A. Beal, of 
Rockford, Il.; J. Parker Doan, of Jackson- 
ville, Ill.; B. F. Harris, Jr., of Champaign, 
Ill.; James R. Dee and W. D. Calverly, of 
Hougbton, Mich.; Franklin 8. Terry, Chas. 
E. Gregory, George Carter, Edward Cald- 
well, J. B. O’Hara. M. J. Sullivan, wife and 
sister, and Fred DeLand, all of Chicago. 
It was expected that additions to the party 
would be received at Indianapolis, but not a 
familiar face appeared at the station du:ing 
the few moments the train remained there. 
On arriving io Cincinnati, Edwin R. Weeks, 
of Kansas City, J. A. Cabot, T. J. Craig- 
head and C. E. Jones were added to the 
party. The trip was a thoroughly enjoyable 
one. 
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Another Storage Battery Letter. 
To THE Epitor oF ELEcTRICAL REVIEW : 

In stating to the public our position in 
respect to the unwarranted statements and 
claims made by the Consolidated Electric 
Storage Company as to our infringement of 
the Brush patents, it was not my intention 
to enter into a newspaper controversy with 
Mr. Bracken, but, in view of his attempted 
reply, I desire to state further : 

First. He states: ‘‘We disclaim Mr. 
Gibbs’ charge of the circulation of any 
objectionable matter in relation to his bat- 
tery, except that in one or two instances we 
have sent to purchasers the usual notice of 
infringement.” 

The following is a copy of letter written 
to the Provident Life and Trust Company, 
of Philadelphia (one of our most prominent 
financial institutions), accompanying the 
‘‘usual notice of infringement.” Please 
note the date : December 3, 1892. 

OFFICE OF CONSOLIDATED ELECTRIC STORAGE } 

Company, 926 Drexel Building, - 
Paivapetpuia, December 3, 1892. } 
SaMve- R., Surrey, Esq., President of the Provident 
Life and Trust Company, Philadelphia, Pa. : 

Dear Sir: In passing by the Provident Building 
yesterday I noticed that you were receiving a num- 
ber of electrical accumulators or storage batteries, 
presumably for the purpose of electric lighting. 
These batteries, we understand, were made at 
Gloucester, N. J., and are a most flagrant infringe 
ment of the Brush patents controlled by this com- 
pany. 

In view of the repeated warnings you have had 
from this company, in shape of circular letters, ad 
vising you of the scope and validity of our patents, 
it is difficult for us to understand why a reputable 
concern will deliberately violate the adjudicated 
rights of this company. 

We therefore warn you again to desist from in- 
stalling and using these batteries or we shall be 
compeiled to enter suit against you for infringing 
our patents We inclose circulars relating to the 
same, in case they may not have been brought to 
your personal attention, and if you will consult 
your attorney about the matter. he will certainly 
advise you to respect our rights. Yours truly, 

{HE CONSOLIDATED E EcTRIC STORAGE COMPANY. 

Pedro G. Salom, Secretary 

The installation referred to was put in at 
that time, and has been in continuous and 
successful operation up to the present time, 
and no suit was instituted. 

This is the character of commubpication and 
statements that they Lave continued to make 
We leave it to the public to judge of whether 
they are objectionable in view of the fact 
that no court has determined the Chloride 
battery to be an infringement of the Brush 
or any otber patents. 

In the second place, Mr. Bracken states that 
the Societe Anonyme pour le Travail Elec- 
trique des Metaux, of Paris, manufacturers 
of the Chloride battery in France, was sued 
last year by the company owning the French 
Faure patent, and that Baron Rothschild, 
who is largely interested in the Chloride 
Battery Company, purchased peace at the 
expense, as he is informed,of several hundred 
thousand dollars. 

This I state to be unqualifiedly false, and 
it seems remarkable that Mr. Bracken would 
make a statement, the correctness of which 
can be determined by the records, without 
ascertaining as to its truth or falsity. 

The facts arethat the Societe Francaise, of 
Paris, controlling the Faure-Sellon Volkmar 
patents (which are patents covering the 
ordinary pasted or red lead plate batteries), 
brought suit against one Pollak, who manu- 
factured a battery baving a lead support cr 
base with finely divided elongations in which 
the active material was pasted and pressed, 
the variation from the Faure patents being 
only in the particular method by which 
the active material was mechanically applied. 
This case was tried. The District Court. on 
the testimony of the experts, decided in 
favor of Pollak. This was appealed, and the 
higher court reversed the decision. This 
placed the Societe Francaise in a position 
where their patents in France practically 
controlled pasted or red lead accumulators. 

As there were a large number of manu- 
facturers in France, as there sre in this 
country, making these inferior types of 
battery, through the defects and failure of 
which the accumulator business bas been so 
greatly discredited and demoralized, the 
company owning the Chloride battery con- 
trolled by the Rothsebilds concluded that 
the purchase of these patents for a nominal 
consideration would be the best means, 
during their unexpired term of about two 
years, of removirg from the accumulator 
field these inferior types of battery, which, 
notwithstanding 14 years of failure, still con- 
tinued to claim merit, and made it all the more 
difficult to convince purchasers thata pew prin- 
ciple bad been discovered by which a reliable 
and commercially successful accumulator 
could be produced. It was for that purpose, 
aud that purpose only, they purchased these 
patents. No suit was ever instituted under 
the Faure patents against the seciety con 
trolling the Chloride accumulator in France. 
I, therefore, leave it for the public to judge 
whether any furber statements that Mr. 
Bracken may make in defense of his posi- 
tion are worthy of consideration. 

In view of the foregoing I need hardly add 
that it is not incumbe:t upon me to defend 
Professors Cbandler and Barker against any 
statements of Mr. Bracken. 

W. W. Grips, 
President Electric Storage Battery Company, 

PHILADELPHIA, March 2, 1894. 
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Faults Incident to the Protection of 
Lizhting and Power Circuits, 


BEFORE THE NATIONAL ELECTRIC 

ASSOCIATION, AT WASHINGTON, 
D. C., FEBRUARY 27, 28 AND MARCH 1, 
1894, BY LUCIUS T, STANLEY AND WALTER 
E, HARRINGTON, 

Mr. Presidentand Gentlemen of the National 
Hlectrie Light Association: In the present 
state of the art there are two common 
methods of protecting electric circuits, viz.: 
By means of metallic fuses and by means 
of magnetic cut-outs. It is the purpose of 
this paper to discuss some of the faults inci- 
dent to these two systems, and, as far as 
possible, to suggest a remedy. 

Arranging the matter in a consequent 
manner we will first consider 


READ 
LIGHT 


METALLIC FUSES. 

To adopt the language of a noted company, 
which isa large manufacturer of metallic 
fuses in various forms, *‘ fuse wire isa safety 
device designed to break the electric circuit 
when an excessive current passes, and it 
breaks the circuit because it is heated to a 
temperature at which it melts.” 

Such a device as is thus defined would be 
a perfect protector to electric circuits if it 
were possible to predetermine absolutely— 
lirst, the current it will safely carry indeti- 
nitely, and, second, the actual current in ex- 
cess of this safe normal load that will ‘‘blow” 


the fuse évstantly, under any and all condi- 
tions of lapsed time, character of service, 
etc, 


That it is beyond the range of possibility 
to so predetermine these conditions, to a 
degree even approximately near to the per- 
fection necessary to the scientific and proper 
working of any modern electrical system, 
has been proven by such investigators as 
Preece, Mathews and others, who have from 
time to time published to the world the 
results of their researches, and it has been 
the privilege of the writers, by careful 
experiment, to not only corroborate many 
of the statements made by these experts, 
but to discover other novel phenomena, 
which have, perhaps, escaped their obser- 
vation, and which it is proposed to set forth 
and discuss at some future time. 

As demonstrated by these gentlemen, the 
principal causes which thus render it impos- 
sible to devise a metallic fuse that is abso- 
lutely, and under any and all circumstances, 
a protector to an electrical system are the 
following : 

1. Lack of uniformity in proportioning 
and mixing the constituent alloys of the 
fuse, also in the methods of drawing the 
wire to a uniform geometric cross-section, 
and in preparing the fuse for the market. 

2. Lack of uniformity, in practice, in the 
actual placing of the fuse, in the following 
particulars : 

«. Length of fuse for a given service. 

b. Mass of the terminals used. 

ec. Position of fuse as to whether it be ver- 
tical or horizontal 

d. Environment, whether it be held in 
suspension, between terminals, or is allowed 
to lie along its entire length upon a mass of 
heat radiating material, and whether it be 
open to the air or enclosed in a chamber. 

3. Deterioration caused by— 

«a. Recurring abnormal currents. 

4. Oxidation from various Causes. 

¢. Disintegration from loc:l voltaic action. 

!. Impairment of contact at terminals due 
to loosening of the clamps from temperature 
expansions and contractions, or to mechan- 
ical or electrical causes. 

. The ‘‘ Peltier” effect. 

The abuse of acceptable fusing devices, 
by substituting for the metals designed to 
be used in them others that are unsuitable. 

7. Time element. Practice has demon- 
strated that fuses rarely, if ever, ‘‘ blow” 
in time to accomplish the object for which 
they are placed in circuit. There is also a 
wide range of uncertainty as to the con- 
stancy of this period of time for any given 
fuse. 

8. Capacity of the ordinary fuse wire to 
pass current far in excess of its rated blow- 
ing capacity for a period of time sufficient, 
in a majority of cases, to cause damage to 
some portion of the circuit. 

We believe that a careful consideration 
of the phenomena noted in the foregoing 
will tend to convince even the most skeptical 
that, because of the great number and 
variety of peculiar and irremediable factors 
thus contributing to an undeniably faulty 
service, there can be no doubt that the com- 
mon use of fuse wire cut-outs for the pro- 
tection of electric circuits—be they lighting 
or power—in the present advanced state of 
the art, is not only totally inadequate and 
ineflicient, but actually dangerous, because, 
in many instances, such practice is accepted 
as protec tion. 

That the fuse wire cut-out as a protector 
is an absolute failure has been fully accepted 
by users of power, partic ularly those in 
the electric railway field, isevidenced by the 
evolution and almost universal adoption of 
the magnetic cut-out at the power station, 
and the use of heavy copper wire ‘‘ fuses” 
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in the local motor circuits of their cars, 
which heavy copper wires never blow and 
are not expected to blow by anybody who 
gives the matter the least practical consid- 
eration. 

THE MAGNETIC 
is commonly defined device which 
opens the circuit ata set strength of current. 

In the light of certain phenomena brought 
forth by experiments made by the writers, 
we believe that. this is not a full and com- 
plete definition. In fact, we think it is mis- 
leading, as will be explained later in this 
paper. 

Although the magnetic cut-out, 
from vital necessity and remodeled and 
improved during the past 10 years, is to- 
day a fairly good and efficient device under 
favoring circumstances, it is yet far behind 
the present state of the art, asexemplified in 
other devices in the same field, and our atten- 
tion is now called to certain of its imperfec- 
tions. 

The same general principle governs all 
the various forms produced by the several 
manufacturers respectively, and consists 
of 

First—A long throw knife-blade switch 
operated to open by a trip actuated by the 
armature of an electro-magnet. 

Second—A device for preventing or for 
blowing out the are formed at the switch 
jaws by the breaking of the circuit. 

Practically, the principal point of differ- 
ence between any two magnetic cut-outs of 
the present day is in the methods adopted 
for overcoming the destructive effect of the 
arc, and thus far two methods have been 
adopted for this purpose, either of which 
exhibits ingenuity in conception and care 
in production, but neither of which is effi- 
cient except toa minor degree. 

These two methods may be described as 

First—The auxiliary break method. 

Second — Electro-magnetic blow - out 
method 

Of these two methods probably the balance 
of efficiency is in a slight degree in favor of 
the first named, as in order to blow out an 
arc you must have first established it, and 
once it exists, no matter how slight the ex- 
hibit, it is a fault which is cumulative in 
almost geometrical ratio. 

The efficiency of the first-named method 
is handicapped by the fact that the auxil- 
‘break’ mechanism, 


CUT-OUT 


as @ 


evolved 


iary commonly con- 
structed with carbon contact plates and 
pencils, is fragile, easily and quickly de- 


stroved by the action of ‘“ breaking” and, 
in the case of ‘‘ breaking” on an abnormal 
current of great volume, such as would be 
occasioned by a heavy short circuit or 
ground, a quantity of insidious vicious gas 
of high conductive power is evolved, which 
may not only cause damage upon the circuit 
in which it occurs, but may often play havoc 


with innocent neighboring circuits on a 
switchboard. 
Then, again, this auxiliary breaking cir- 


cuit is not competent to carry its proportion 
of an abnormal current of any considerable 
volume, and the result is that, while there 
may be no positive arc at the main switch 
terminals, there is always, to a greater or 
less degree, a destructive heating effect at 
these terminals,which exhibits in a cumula- 
tive manner globules or teat-like projections 
of fused metal, which may gradually render 
the cut-out inoperative or, at least, impair 
its usefulness. 

This phenomenon of the formation of glob- 
ular or teat-like projections upon the extrem- 
ities of the switch terminals is not, 
commonly understood, the result of an 
incipient arc, but is due to fusion, pure and 
simple. 

By reason of the snail-like movement of 
the switch arm to ‘* break,” as compared 
with the almost incalculable rapidity of 
action of the current, the gradual reduction 
of carrying capacity, caused by the com- 
paratively slow movement of the bridge 
from between the switch jaws, finally estab- 
lishes such great resistance to flow of the 
current that the terminals—both bridge and 
switch plates—are actually melted, and 
globules of molten metal are often thrown 
off by the further movement of the switch 
arm. 

Were the by-path formed by the auxiliary 
carbon terminals of sufficient conductivity, 
this phenomenon might not occur, but from 
the relative high resistance of the material 
composing this auxiliary circuit, this con- 
struction is impossible, for the reason that, 
to attain it, the cross-section of these by-path 
terminals would be so increased as to become 
impracticable. As a matter of fact, it has 
come under the observation of the writers, 
that the bridge of the switch has heen 
absolutely fused to the switch jaws by the 
passage of a current that evidently did its 
work too quickly for the tripping mechanism 
to operate to ‘‘open.” It is probable this 
phenomenon was the result of one or two 
causes 

oe ‘quick **come-and-go” current of a 
volume immeasurably greater than that 
competent to saturate the magnetic circuit ; 
or 


as is 





First, the passage of a current sufficient 
only to attract the armature to the field 
pole without tripping the switch to * break,” 


and second, the passage of an abnormal cur 
rent of sufficient volume to transfer the 
switch, while in this condition, into a weld- 
ing machine. 

This last-named fault is one common to 
this type of cut-out, and while the result is 
not always a weld at the terminals, a com- 
mon result is that while the armature is 
thus acted upon—first, by being drawn to 
its pole by a current not sufficient to 
‘open”; and second, while being held in 
this position by asubsequent normal current 
—a dangerous overload occurs; the switch 
remains intact, and damage occurs to the 
circuit. 

Under the best of circumstances magnetic 
cut-outs of either of these two sub-types 
require the constant supervision of an 
expert, and almost constant attention if the 
service is such as to cause frequent opera- 
tions. 

If fused globules or teats occur at 
terminals they have to be removed. 

f the armature is moved and held against 
the field pole without opening the switch it 
must be replaced in its normal position if 
discovered in time. 

If the trigger trip catch has become so 
worn by continuous service as to refuse to 
hold the switch arm in place to complete 
circuit, it must be removed and repaired. 

If a carbon pencil is broken off or burned 
up it must be replaced and adjusted, and 
if, in the burning up of the carbon pencil, 


the 


the gas involved has caused damage toa 
neighboring circuit, this damage must be 
repaired. 


Most of these phenomena occur because 
of the sluggish action of the switch to 
“break,” and this is large ly due to faulty 
construction. 

Primarily, the switch bar is thrown to 

“break” by the action of a spring, or by 
the action of gravity ; the switch bar being 
held in place with the bridge in contact 
with the plates by the engagement of a 
trigger lug with a seer or catch. 

The device operates as follows : 

The passage of an abnormal current 
attracts the armature and trips the trigger. 

2. The spring forces the switch arm to 
‘* break.” 

3. The weight of the switch bar carries it 
further and breaks the auxiliary circuit. 

These three operations collectively con- 
sume so much time as compared with the 
time needed by the current to reach a de- 
structive stage, that often, before the switch 
bar has moved, the destructive effect has 
been accomplished. 

This time element is always constant, for 
the reason that the medium abnormal cur- 
rent at which the de ‘vice is expected to open 
is generally of 4 volume to saturate the 
magnetic circuit, consequently the armature 
always moves at a constant speed. 

The spring also pushes the switch arm 
away at all times with a constant force and 
speed, and gravity, which completes the 
operation, is also constant. 

Another factor of inefficiency in these 
types of cut-outs is the coarseness of adjust- 
ment to the current desired to open. While 
it is possible to give such a device a com- 
paratively wide range of adjustment as 
between minimum and maximum load, the 
intermediate steps are not capable of fine and 
comprehensive adjustment, except by an 
expert, which renders the device unfit for 
anything but the coarsest work. 

Then, again, the distance required between 
the switch jaws and between the auxiliary 
carbon plates, together with the distance 
required for the complete throw of the switch 
arm, all combined with the massiveness of 
parts which seems to be required in this form 
of cut-out, renders the device so cumber- 
some, and witLal so expensive, that its use 
is limited to a narrow field. 

However, with all its faults, it has proved 
to be far in advance of the fuse cut-out as 
a protector to electric circuits, from the fact 
that wnder favoring circumstances it may be 
counted upon to perform a given service in 
a predetermined way, and there can be no 
doubt that the time is not far distant when 
this baby, now in its swaddling clothes, will 
have been pushed forward to robust matur- 
ity, capable in every respect of performing 
its allotted service automatically and _per- 
fectly under any and all conditions of the 
circuit in which it may be placed. 

A magnetic cut-out, which would exhibit 
a long stride toward ultimate perfection, 
would be a switch operated to open by the 
direct action of a magnet upon the switch 
bar in such a manner as to cause the current 
itself to drive the bridge away from the 
switch plates, thus insuring the quickest 
possible response to an abnormal current. 

The break at the switch terminals should 
be protected by a by-path or shunt across 
the switch terminals, composed of a fuse 
wire of a carrying capacity sufficient to 
carry the current fora period of time ample 
to allow the switch bridge to reach a point 
of safety, and of a fusing capacity that will 
cause it to ‘‘blow” castantly when the 
switch bridge has thus reached a point of 
safety. 

The magnetic circuit should be so arranged 
that the point of saturation would be beyond 
the capabilities of the flux incident to the 
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opening of the switch upon the passage of 
a current at which it might be set and ex- 
pected toopen. Consequently, when abnor- 
mal currents, in excess of that at which the 
switch was set to open, occurred, the result 
would be an acceleration of movement of the 
plunger up to the point of saturation, and 
the time element would thus be reduced to a 
minimum. 

In this connection we deem it pertinent 
to offer a new definition for a magnetic cut- 
out. This definition is evolved from care- 
ful experiment, and may be stated as fol- 
lows: 

A magnetic cut-out is a device which, 
primarily, opens the circuit upon the passage 
of a current at which it may be set to open. 
Secondarily, it opens the circuit upon the 
passage of any current greater in volume 
than that at which it is set to open, and it 
thus opens the cireuit when this full abnormal 
current is actually passing, no matter what 
its volume may be. 

—— ene —— 


Electric Canal Boat Propulsion with 
Special Reference to the Erie Canal. 


ABSTRACT OF A LECTURE DELIVERED 
BEFORE THE NEW YORK ELECTRICAL 
SOCIETY, FEBRUARY 15, 1894, BY 
JOSEPH SACHS. 

Electricity has been suggested at various 
times as a source of energy for the propul- 
sion of canal boats, but has never been 
brought to any such degree of prominence 
as within the last two or three years. The 
method as generally proposed, and which 
was tried on the Erie Canal, near Rochester, 
during the latter part of 1893, consists in 
placing an electric motor upon the canal 
boat which revolves a screw propeller at the 
stern. This electric motor receives its cur- 
rent from suitable overhead wires through a 
flexible contact arrangement. There cer- 
tainly is no doubt in regard to the successful 
mechanical operation of such a combination, 
but this method is not the only, and certainly 
not the most feasible and economical, plan of 


operating canal boats. 

There are in fact five other methods (six 
with propeller) of propelling boats in shallow 
and narrow bodies of water. They may be 
divided as follows: 

1. Propellers. 2. Flexible submerged 
cable towing system (similar to European 


methods). 3. Rigid rail towing or hauling 
(exterior). 4. Rigid rail towing or hauling 
(submerged). 5. Movable cable. 6. Motor 


locomotive baulage. 

‘The requirements for the successful system 
may be enumerated as follows: It is partic- 
ularly necessary to deepen the Erie canal, as 
with the present depth of hardly seven feet, 
the present maximum speed of two anda 
halt miles per hour can hardly be maintained. 
Inasmuch as the successful must attain, at 
least, three miles per hour, if not more, the 
canal must fifst be deepened. The method 
of propulsion must not injure the canal 
structure. It should appeal to the boatman 
as a better and cheaper method, The chance 
of break down of propelling machinery 
should be reducedto a mivimum. It should 
enable the present methods of propulsion to 
be continued. Any structure erected should 
be strong and not easily disabled. The sys- 
tem should require as little machinery as 
possible upon the canal boat. The source of 
current supply should be constant. 

CLASS 1, PROPELLER. 

Although this method would include all 
boat propellers, such as paddje wheel, jet or 
screw, it has been found that the screw is 
the most feasible. 

There are three methods of applying the 
screw to canal boat propulsion: 1. By plac- 
ing the motor and screw directly upon the 
canal boat. 2. By the use of separate pro- 
pelling tugs that carry no freight. 3. By 
the use of a false or detachable stern which 
holds the motor and screw. With any of 
the above methods it is necessary to have 
some source of current supply. The most 
generally proposed and practical method 
consists in suspending a wire or wires over 
the canal. As the canal cannot be used as a 
return circuit two wires are necessary for 
boats going in each direction (four wires for 
both). Arrangements must also be made to 
permit the boat to move laterally, and, there- 
fore, some form of flexible trolley carriage 
must be used. The most feasible plan of 
applying the screw will be some form of 
separate tug or false stern, as by such 
arrangement various objections to placing 
the motor directly on the boat are obviated. 
Such methods will also be somewhat more 
efficient. 

Objections to avy propeller methods are: 
1. Low efficiency of screw propulsion and 
large operating expense. Equipment of 
boats with motors. 3. Injury to structure 
by wash. 

The effective energy to move a certain 
boat at a certain speed through a body of 
































» 
% 





| peenpenener 





March 7, 1894 


water is the same, no matter how the boat is 
propelled. The method of accomplishing 
this with the least loss above the effective 
power necessary is certainly the most 
efficient. In some sort of direct pulling or 
hauling system this loss will certainly be less 
than with the screw. 
cLAss No. 2, SUBMERGED CABLE. 

The method consists in laying at the bot- 
tom of the canal a chain or cable which is 
raised aod passed over rollers or friction 
drums on tbe propelling or towing bvat, 
which firmly grasp tbe cable or chain, and by 
rotating, pull the boat along the canal. This 
system is extensively used in Europe. A 
separate towing boat is used with suitable 
engine and boiler and the machinery neces- 
sary to pull on the cable or chain. In 1875, 
such asystem was tried on the Erie,but found 
to be unsuccessfn). The electric motor can 
readily be subs'ituted for the engine and 
boiler in such systems, and current can be 
supplied, in a similar fashion to that used in 
the previous method. Instead of using two 
wires, one would only be necessary for each 
direction, as the cable could be used as the 
return. Asthe motor takes up much less 
room than the engine and boiler, a separate 
towing boat would perhaps not be necessary 
asin the European systems, but the motor 
and machinery could either be placed directly 
yn the boat or upon a detachable platform, 
as suggested by a German engineer. Such 
methods would not be successful on the 
Erie. Suffice to say that it bas been tried 
ind found wanting. The principal objec- 
tions are the slipping of the chain or cable, 
the large amount of slack chain each boat 
must take up, and the necessity of dropping 
and taking up the cable a great number of 
times, caused by the many locks on the Erie. 


PULLING ON 
TERIOR). 


LAss 3, RIGID RAIL (EX- 


This method consists of a rigid rail or rack 
adjacect to the canal and parallel thereto. 
A motor is placed on the boat and rotates 
suitable rollers or pinions which engage the 
rail or rack and extend from the boat upon 
arms. The current is furnished by similar 
means to those in the previouscable methods, 
but che lateral movement of the boat is 
obviated. The structure supporting the rail 
also supports the wire. Such a method 1s 
juite practical, but also has some of the 
»bjections of the former cable method. The 
efficiency of the two are very nearly alike. 


4, PULLING OF RIGID RAIL (SUB- 
MERGED), 

This method is the reverse of the above. 
Instead of placing the rail adjacent to the 
waterway it is laid at the bottom of the 
canal. A motoris placed on the propelling 
boat and rotates the roller engaging the rail 
orrack. The shaft to which the rollers are 
ittached extends through the bottom of the 
boat. In such methods it is necessary to 
have a separate propelling boat. <A single 
contact wire arrangement can be used as in 
either of the previous rail or cable methods. 
Such a method would no doubt operate 
mechanically, but would be very costly and 
no more efficient than any of the previous 
pulling methods. 


CLASS 


CLASS 5, MOVING CABLE. 

This method is similar to the operation of 
an ordinary cable road, with the difference 
that instead cf the cable pulling cars it is 
connected with the canal boats. The gen- 
eral plan would be to generate electricity in 
one or two very large central generating 
stations where water-power could be pro- 
cured and distributed at high pressure to 
electric cable operating stations located 
along the route of the canal. Here large 
electric motors would operate the cable 
machinery and move the cable. An arm 
would extend from the boat to the moving 
cable, and by use of suitable gripping de- 
vices the boat would be pulled along. The 
boat would actually be moved wholly me- 
chanically, but the system. asa whole, would 
be an electric method. The various losses 
in the many transformations of energy, the 
operation of the long cable, the many cable- 
power plants necessary and the extremely 
large cost and complicated mechanism 
would appear to make this method some- 
what impractical. 

CLASS 6, MOTOR LOCOMOTIVE HAULAGE, 

This method is really an elaboration of the 
id and primitive mule method, but instead 
of the slow and uneconomical animal a more 
rapid, efficient electro-mechanical mule is 
substituted. I: consists in running an elec- 
tric motor parallel to the canal upon a suit- 
able structure or track and receiving current 
from contact wires adjacent thereto. This 
mutor locomotive is connected with the boat 
by suitab'e means and haul the same by 
being propelled along the track or structure. 
Such electric locomotives may be large and 
heavy and be controlled by a motorman 
directly therecn and hal a train of boats 
necessitating a large, heavy and strong 
structure of track; or they may be small and 
run upon a light structure, each mo'or being 
attached toa single boat and the motor cn 
the structure regulated from the boat. The 
first method would necessitate the location 
of tracks on each side of the canal, and 
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would interfere with the present methods 
and be very costly and perhaps somewhat 
impractical. 

The author believed in the latter method 
will be found a solution of the electric canal 
boat propulsion problem. A light, strong 
structure can be erected along the canal in 
such manner as not to interfere with the 
present methods. Upon this support, small 
electric motors are adapted to be propelled 
iv eitber direction by a current received from 
wires supported on the structure. The boat 
in the canal is connected with motor by a 
tow line, and the motor is started, stopped 
and regulated from the boat. 

Although the boats may be coupled, each 
boat is pulled by a separate motor, thereby 
permitting the erection of a light, small 
structure only strong enough to stand the 
strain of one boat. Ail the motors are reg- 
ulated from one source on the first boat. 
Devices are arranged for switching and pass- 
ing of the boats, and special arrangements 
for furnishing current ard gripping the rail 
are used. The motors for both directions 
may be operated on one or both banks of 
the canal or suspended overhead. 

The main features of such a method are: 
1. The boats are not changed. 2. Any 
other method may also be used. 3. Economy 
of operation. 4. No damage to canal struc- 
ture. 5. Nomachineryon boat. 6. Chance 
of being stalled reduced to a minimum. 

The method of haulage last described is 
certainly very feasible, and perbaps the most 
practical of the various haulage systems 
described. As compared with a screw pro- 
peller method it is very much more efficient 
and has none of its disadvantages. A saving 
of over 15 per cent. can be shown over tue 
operation of the propeller method. This is 
taking into consideration the cost of plant, 
interest, coal, maintenance, labor, etc. 

To operate 600 boats constantly moving on 
the Erie canal (300 going each way) at three 
miles per hour in eight feet of water, and 
allowing a constant operation at this rate for 
220 days, the trolley propeller plant would 
cost $4,500,000, and operating expenses 
would amount to about $800,000 for that 
pt riod. 

To operate the same number of boats by 
the hauling method the first cost of plant 
would be $5,550,000 and cost of operation 
about $680,000. 

If the electric propelling system is installed 
and maintained by the State, and we do not 
consider interest on plant, a much greater 
saving can be shown in favor of the hauling 
method. With a properly installed plant, 
on this basis, from 30 to 50 per cent. can be 
saved over the present steam method. 

It will be seen that although the first cost 
is greater in the latter method the operation 
of boats per boat-mile would be less. Aside 
from this fact, however, the latter method 
has so many advantages over the propeller 
that some form thereof will no doubt be the 
future method of operating canal beats. 


i <n 
Professor John Tyndall. 

Now, Tyndall was one of those men who 
bear a large share in the actual technical 
work of such great discoveries. But it is 
hard to put one’s finger upon any single 
point easily to be apprehended by the ordi- 
nary intelligence. He taught us much, for 
example, about the way radiant heat is 
propagated through the atmospbere; about 
the objects which are, so to speak, opaque 
or transparent to it; about the effects it pro- 
duces on the surface of our planet. He 
taught us much about how glaciers are 
formed, move, and are retarded, break into 
crevasses and freeze together again, com- 
press themselves through gorges, or spread 
themselves, though solid, into lake-like ex- 
pansions; and he did more towards explain- 
ing these singular phenomena than any other 
observer. His contributions to the sciences 
of light, of sound, of electricity, of magnet- 
ism, of heat, and even of biology (so far as 
regards the diffusion of the germs of minute 
organisms), are all of them most valuable. 
He was a fellow-worker in the triumph of 
evolutionism and of just and sound views 
about energy. But forthe most part he led 
up towards those great developments in 
physical and electrical knowledge which 
have not yet been made, and towards practi- 
cal inventions which have not yet been 
invented. This sort of work is the most 
valuable of all, but it is often the most 
inglorious. So it comes about that Tyndall, 
who was himself a most careful, accurate 
and patient investigator, was best known as 
a popular expounder and an almost sensa- 
tional orator. He would not have been so 
famous if he had not superadded Belfast ad- 
dresses and Royal Institution lectures to his 
real work in the laboratory and on the 
mountain.—Review of Reviews. 


Bliss Trimming Press for 
Forgings. 

The illustration on this page shows a press 
of late design, brought out by the E. W. Bliss 
Company, 135 Plymouth street, Brooklyn, 
N. Y.,which is intended for use in the forge 
shop where hot metal is to be trimmed. It 
was the intention of the designers to build a 
press that would meet as nearly as possible 
all the requirements for which a press for 
this class of work can be used. The press is 
fitted with the well known Bliss clutch and 
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IMPROVED TRIMMING PREss FOR Drop FORGINGS. 


a patented adjustment in the slide, and hasa 
supplementary slide in the side of its frame 
to be used in cutting off the work from the 
bar after it is forged and trimmed. This is 
considered a new feature in a press of this 
kind, aud will be at once appreciated by 
persons using such machines. The con- 
struction of the machine is very strong, and 
every detail has been carefully studied. 
These presses are built in several sizes and 
are usually made with fly-wheels, as forg- 
ings are usually required to be trimmed very 
quickly, and a high-speed machine becomes 
necessary. This cut represents their No. 7446 
press, which has a fourinch stroke, four inch 
adjustment, and is 15 inches from bed to 
end of slide when up; distance between 
uprights is 22 inches. This machine carries 
a 900 pound fly-wheel, the total weight being 
5,500 pounds. The dimensions can be modi 
fied to suit special requirements if it is 
necessary. These presses can also be geared 
for cold trimming. 
S oa : 
LITERARY. 

**Consular Reports” for February, 1894, 
has been received. 

‘* Transactions of the American Institute 
of Electrical Engineers” for February, 1894, 
has been received. 

Philip G. Hubert, Jr. (author of ‘ Invent- 
ors” in the ‘‘ Men of Achievement” series), 
will describe in the March Scribner the huge 
and complicated machinery which moves 
the cable street railway—one of the great 
mechanical achievements of American in- 
genuity. It will be fully illustrated. 

mneaaiion ite 
Electric Lamp for the Orchestra, 


An ingenious little lamp has been devised 
for the use of the musicians in an orchestra 
during a dark change in a theatrical or 
operatic performance. At the top of each 
music desk is a cylinder containing two 16 
candle-power incandescent lamps. The 
cylinder has a quarter-inch slit along its 
entire length, and when placed at a certain 
angle sheds light all over the page of music, 
white all around itisdark. This is far more 
effective in every way than the ordinary 
shade. 
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ELECTRIC RAILWAY AND POWER 
NOTES. 


It is said that a Philadelphia syndicate has 
bought all the strcet railroads in Middletown 
and Meriden, Conn., and will connect the 
two lines by an electric road. 


The grand jury at Toledo, O., has returned 
two indictments, one against James R. Robi- 
son and another against Albion E. Lang, 
general managers of .the two electric street 
railways of that city, charging them with 

violating the new law com- 
\ pelling the maintenance of 
screens, or vestibules, on the 
street cars for the protection 
of motormen. The penalty is 
a fine of from $25 to $100 
per day for each car. The 
constitutionality of the law 
will be tested in the highest 
courts, if necessary. 


NEE 


The ‘‘ Iuvestment Editor,” 
of the Boston 
evidently has little faith in the 
development of bicycle electric 
railways. In reply to an 
inquiry from one of his readers 
as to the advisability of 
buying B. and M. shares, in 
view of the proposed con- 
struction of an electric road 
between Boston and Salem, 
which will make the trip in 
ten minutes, he says: ‘‘ Do 
not hesitate any longer if you 
are going to invest ; put your 
money into B.and M. Money 
invested in this ‘ bicycle train’ 
stock would disappear inp 
quicker time than the ‘train’ 
will bring you to Boston, 
When you consider that this 
will be at the rate of one 
and one-half miles a minute 
you will realize how soon your 
money will evaporate. I 
should rather own one share 
of B. and M. then 10,€00 cf 
this ‘bicycle train’ stock.” Isn’t this a 
little rough on new enterprises % 


Advertiser, 


The Annual meeting of the Maine Street 
Railroad Association was held recently at 
the office of the Portland Railroad Company, 
nearly all of the street railroads in the State 
being represented, and the following board 
of directors of the association was elected for 
the ensuing year: Wm. R. Wood, Portland; 
J. Manchester Haynes, Augusta; Amos F. 
Gerald, Waterville; Fritz H. Twitchell, 
Bath; George E. Macomber, Rockland; E. 
H. Banks, Biddeford; Frank W. Dana, 
Lewiston; F.M. Laughton, Bangor; Everett 
K. Day, Sanford; Seth W. Fife, Fryeburgb. 
Matters were discussed relating to the tax- 
ation of electric roads, the bonding of rails 
and method of returning electrical currents, 
electrical and mechanical devices and the 
insurance of street railroad properties. It 
was voted as the sense of the meeting that if 
the rates of insurance are advanced as indi- 
cated, that it will become necessary for the 
electric railroads of the country to join in 
establishing a mutual insurance company. 

- _— ; 
Electric Lighting in Fgypt. 

It is reported that the well-known Swiss 
firm, Messrs. Brown, Boveri & Company, 
of Baden, has secured the contract for the 
establishment of a central station in the city 
of Cairo, Egypt. The contract for the elec- 
tric lighting installation in the Palais of the 
Khedive, also at Cairo, bas been secured by 
Messrs. Kremenezky, Mayer & Company, of 
Vienna, Austria. It is suid that English, 
French, German, American and Swiss firms 
competed for the contrct. 

- -_- ~ 

The following officers were elected to 
officiate for the Zanesville, O., Electric Light 
Company: President, John Hoge; vice- 
president, R. D. Schultz; secretary and 
treasurer, Frank Grace. 

ees ” 

Partly as a consequence of a too brilliant 
system of electric lights, Ocala, Fla., bas at 
present only $2 in the treasury, and the cry 
among the taxpayers is ‘‘ O, call a halt.” 
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EXHIBITS AND EXHIBITORS. 


The Various Companies and the Gen- 
tlemen Representing Them—General 
Convention Notes. 


THE WASHINGTON ELECTRIC LIGHT CON- 
VENTION, FEBRUARY 27, 28 AND 
MARCH 1, 1894. 


Mr. Samuel M. Bryan was ubiquitous, 
genial and courtly to the fullest extent. 


Mr. Kellogg, representing Alfred F. Moore, 
of Philadelpbia, was there to talk wires and 
cables. 

There was nothing Senator Fred. Royce 
found too difficult to do for the attending 
visitors. 

The Waldo Foundry, Bridgeport, Conn., 
was represented by Dr. Leonard Waldo, its 
secretary. 

Mr. A H., Patterson’s genial ways won 
many new friends for the Phoenix Glass 
Company. 

Mr. C. B. Price, of the Pettingell-Audrews 
Company, Boston, renewed many old 
acquaintances, 

The F. P. Little Company, of Buffalo, had 
Mr. Kester present to explain the mechanism 
of his arc lamp. 

The Nubian Iron Enamel Company, of 
Cragiv, Lil., presented convenient desk 
calendar pads to the delegates. 


Mr. J. A. Van Etten, manager of the Edi- 
son Elecuric Light and Power Company, 
Little Rock, Ark., was present. 

Westinghouse, Church, Kerr & Company, 
of Boston, were ably represented by Messrs. 
Wm. Lee Church and I. H. Davis. 


Tue ffammond Cleat and Insulator Com- 
pany, Boston, distributed a handy blank- 
book containing their catalogue A. 

Mr. Morris Mead, superintendent of the 
Pittsburgh Bureau of Electricity, was present 
and renewed many old acquaintances. 


Mr. C. E, Newton, of the Eddy Electric 
Manufacturing Company, Windsor, Conn., 
was present in his usual good humor. 


Mr. A. A. Knudson exhibited samples of 
Phillips’ wire, which have been ‘‘in soak” 
for many weeks and was still perfect. 

‘The Meriam & Morgan Paraffine Company, 
Cleveland, Ohio, handed out a little folder 
on lubricating and insulating compounds, 


The Bishop Gutta Percha Company, of 
New York, was well represented by Mr. 
Reed, a son of the company’s general man- 
ager. 

Mr. John A. Seely, of the Complete Elec- 
tric Construction Company, was every where 
at once looking after the interests of the 
delegates. 

Eureka Tempered Copper Company had 
the usual attractive exhibit of copper seg- 
ments, brushes, trolley wheels, commutators, 
journals, ete. 

The Holtzer Cabot company, of Boston, 
exhivited a handsome line of fan motors at 
the store of Royce & Marean, on Pennsy]- 
vania avenue. 

Gen. E. 8S. Greeley, the head of the E. S. 
Greeley & Company, New York, was very 
much at home in Washington, where he has 
many friends. 

Messrs. Wilkins and Keifer were present 
from the New York office of the Western 
Electric Company, and made themselves 
very agreeable. 

Of course, Colonel Shay, of the Charles 
Munson Belting Company, Chicago, was 
there. He gave his friends neat little leather 
match cases, too. 

Tae Bryant Electric Company, of Bridge- 
port, Conn., exhibited a full line of Paiste, 
Bryant, Hubbell switches, cut-outs, rosettes, 
branch blocks, etc. 


The Hart & [Ilegeman Manufacturing 
Company, of Hartford, Conn., was ably 
represented by its secretary and treasurer, 
Mr. Alfred H. Pease. 


Mrs, Samuel M. Bryan, by her charming 
personality, made a great impression on the 
ladies attending the Convention who were 
privileged to meet her. 


Messrs. C. E. Newton and A. L. Tolles 
were present in the interests of the Jewell 
Belting Company, of Hartford, Conn. Their 
yood nature was infectious. 


Mr. J. Appleton, electrical engineer, was 
present for the Chloride Accumulator Com- 
pany, of Philadelphia, and took part in the 
discussion on storage batteries. 


A very pleasant feature of the Convention 
was the presence of five ex-presidents, 
Messrs. Morrison, Weeks, Perry, Huntley 
and Ayer, being in attendance. 


ELECTRICAL REVIEW 


Henry G. Issertel, of New York, had 
samples of the specialties of the Iona, the 
H. W. Johns and the other compa nies which 
he represents all neatly arranged. 


Ex-President James I. Ayer may well feel 
proud of the cordial reception tendered him 
by the delegates as he was seen to quietly 
slip into the hall on Wednesday. 


Mr. Frank Ridlon, of Boston, was there, 
looking younger than ever. His full enjoy- 
ment of the meeting was a little interfered 
with by a slight attack of illness. 


Mr. Nahm distributed reading matter 
regarding the ‘' American’ incandescent 
lamps made by the American Electric Man- 
ufacturing Company, of St. Louis. 


Mr. Doubleday, of Doubleday, Mitchell 
& Company, Electrical Exchange Building, 
New York, smoked a pipe, but he’s so tall 
that the smoke didn’t annoy his friends. 


The Goodrich Hard Rubber Company, 
of Akron, O., attached its two handsome 
banners, ‘‘ A Candidate for Good Will,” and 
‘‘ Diana,” to the ornamental posts in the 
lobby. 


Mr. Henry C. Davis, former president of 
the Sawyer-Man Electric Company, and ex- 
president of the New York Electric Club, 
was present and met a multitude of his old 
friends. 


Mr. W. F. D. Crane, manager of the elec- 
trical department of the H. W. Johas Manu- 
facturing Company, New York, took sev- 
eral orders quietly but firmly and placed 
them in the mail. 


There were many excursions and drives to 
the numerous points of interest in and 
around Washington. These were pleasant 
innovations and were much enjoyed, cspe- 
cially by the ladies. 

The Page Belting Company distributed 
convenient pocket memorandum books, con- 
taining data of value to engineers, and also 
some World’s Fair views of machinery 
utilizing Page belting. 

Among the representatives of the West- 
inghouse Electric and Manufacturing Com- 
pany in attendance were Calvert Townley, 
L. B. Stilwell, Oscar Baldwin, C. F. Scott 
and Alexander J. Wurts. 


The great pumping engine house of Henry 
R. Worthington, New York, was efficiently 
and courteously represented by Mr. Alberger. 
This company is rapidly extending its busi- 
ness in the electrical field. 

Mr. E. H. Heinrichs, of the Westinghouse 
Electric and Manufacturing Company, 
Pittsburg, distributed a very artistically 
priated pamphlet describing this company’s 
new direct-current series arc light system. 


Mr. W. C. Bryant and Mr. H. A. Hubbel, 
the wide-awake representatives of the 
Bryant Electric Company, of Bridgeport, 
were at the Convention, and found friends 
of the Bryant switch present in numbers. 


The Cutter Electrical and Manufacturing 
Company, of Philadelphia, had an attractive 
sample board of the well-known specialties 
of this company, including the key switch. 
The genial Henry B. Cutter was present. 

Messrs. Ralph L. Shainwald and Frank S. 
De Ronde, of the Standard Paint Company, 
New York, kept alive the fame of the 
“P, & B.” compounds by the generous dis- 
tribution of their famous ‘‘ P. & B.” cigars, 

Col. E. L. Babcock, of the Falls Rivet 
and Machine Company, Cuyahoga Falls, O., 
was there and shook hands with all the cen- 
tral station men. He knows them all, and 
they know bis power-transmitting apparatus. 

Mr. George A. McKinlock, president of 
the Central Electric Company, Chicago, 
quietly meandered around the hotel, talked 
with central station menand manufacturers, 
and appeared to be having a very enjoyable 
time. 

The privileges of the Army and Navy 
Club were extended to several of the visiting 
delegates. Among the members of the club 
who made this possible were Messrs. Frank 
H. Clark, W. D. Weaver and Lieut. Tobin, 
U.S.N. 

The Stirling company was actively repre- 
sented by Mr. F. A. Scheffler, of New York, 
who allowed no opportunity to pass in 
impressing the steam user with the econom- 
ical qualities of the Stirling boiler. Anda 
good boiler it is. 

The National Chemical Works, of Cragin, 
Ill., had a representative present calling 
attention to the merits of their system of 
scale prevention that has proved such a 
success wherever tried. 

Mr. Geo. A. McKinlock, of the Central 
Electric Company, Chicago, took in the 
Convention on his way to Gid Point Com- 
fort with his wife, son and maid. His many 
friends were glad to see him. 

One of the pleasantest features of the 
meeting was the informal hop in the parlors 
of the Ebbitt House, Thursday evening, 
under the direction of Mr. C. A. Bragg. The 
music was of the best, and dancing was 
indulged in until a late hour. 


On Wednesday evening the Okonite Com- 
pany, with Capt. Willard L. Candee and 
Mr. Geo. T. Manson as hosts, entertained a 
party of 50 gentlemen at Osborn’s, where 
the oysters are famous and the champagne 
always of the right temperature. 


Alfred H. Pease, secretary of the Hart & 
Hegeman Manufacturing Company, of Hart- 
ford, Conn., had an attractive display of 
Hart switches, both single and double pole, 
and from five to 50 amperes in capacity. 
Flush plates and other specialties were also 
shown. 


T. J. Murphy & Company, of New York, 
presented marbleized slate paper weights to 
many of the delegates and exhibited perfect 
imitations of the bard woods, of onyx, and 
of the fine marbles, all in the high grade of 
slate which is prepared for switchboard 
service. 


The new incandescent arc light burned 
brightly in the hotel, and was a subject of 
interesting discussion on the Convention 
floor. The Royal Arc Electric Company, of 
New York, which makes these lamps, was 
represented by Messrs. L. E. Howard and 
L. B. Marks. 


The courtesy of the Metropolitan Railroad 
Company, in giving the electric light visitors 
passes over its lines in Washington, was 
much appreciated. The signature of the 
president on the passes is a marvel, and will 
doubtless be preserved asa curio in many 
autograph collections. 


On Thursday afternoon and evening the 
Association presented very tasteful souvenirs 
of the Convention to all those attending. 
They were sterling silver stick pins in the 
form of a sword with blue enamel hilt. 
This pin is said to have been designed after 
ove of Washington’s swords. 


The Crocker-Wheeler Electric Company, 
of New York, exbibited one of their new 
armatures, described in the ELECTRICAL 
REvIEW for February 28, at Royce & Mar- 
ean’s store on Pennsylvania avenue. Dr. 8. 
S. Wheeler and Mr. Harvey L. Lufkin ad- 
vanced the interests of the company. 


Mr. W. D. Packard, of Warren, O., added 
materially to the brightness of the occasion 
by turving the current into a number of 
Packard’s moguls of 500, 300, 200 and 100 
candle-power. Circulars showing the ad- 
vantage and economy to be effected in using 
these lamps in place of 16 candle-power were 
distributed. 


Mr. J. H. Rhotehamel, president of the 
Columbia Lamp Company, was on deck as 
usual, and received many indications of the 
high esteem in which he is held for his suc- 
cessful efforts in establishing an open lamp 
market. Central station men well under- 
stand that the purchase of Columbia lamps 
means the wipiog out of future royalties. 


Geo. L. Wiley, New York manager of the 
Standard Underground Cable Company, was 
present, as well as Vice-President Marsh, of 
Pittsburgh. An exhibit of the company’s 
well-known cables and wires was shown in 
the Red Parlor, while their headquarters at 
Parlor 38 were very popular. Samples of 
the company’s duplex cable were in demand. 


The Carpenter Enamel Rheostat Company 
exhibited complete dimmer plants for theatre 
lighting, arranged in cabinets, and having 
each detail so complete that only a momept’s 
time is necessary in connecting the circuits. 
Rheostats for motor and for electric crane 
service and starting rheostats for electric 
heating service were also shown, the latter 
being entirely new. 


The W. S. Hill Electric Company was 
represented by President W. S. Hill and 
General Manager G. H. Poor. The com- 
pany exhibited a very handsome marble 
double switchboard, showing its new light- 
ning arrester, rheostat, 500 and 1,000 ampere 
switches. There are many creditable details 
about the Hill apparatus which make 
friends for their products. 


The Interior Conduit and Insulation Com- 
pany made a special exhibit of its iron 
armored interior tubing which is so advan- 
tageously employed in construction work, 
where tubing used for floor work and other 
places may b2 exposed to mechanical injury. 
Metal-sheathed castings and all the other 
parts that go to make up this most perfect 
of conduit systems were also displayed. 


The New Haven Insulated Wire Com- 
pany, New Haven, Conn., had a metropoli- 
tan fan motor with 24 inch blade running at 
700 revolutions ona 110 volt current and 
requiring but one and one-ha'f amperes to 
displace 7,500 cubic feet of air per minute, 
according to the statements of Mr. C. I. 
Hague, the representative in charge. Other 
motors for smal] power were also shown. 


The General Incandesdent Are Light 
Company, of New York, had a numter of 
its arc lamps in successful operation. At 
least two of these lamps were seen by every 
man present, being located in the Ebbitt 
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House “buffet,” through the foresight of 
the company’s genial, jovial, general sales 
agent, Mr. Douglas. Two more lamps hung 
in front of the association headquarters 
where all the ladies saw them. 


The Mather Electric Company, of Man- 
chester, Conn., was most efticiently repre- 
sented by Mr. Thos. C. Perkins, vice-presi 
dent. This company, just before the Con- 
vention, sold a 600 light plant to the Ebbitt 
House, and consequently bad a very satis- 
factory working exhibit in operation. It is 
said that the Mather company bas more 
isolated plants in operation in Washington 
than all the other compauies combined. 


The Berlin Iron Bridge Company, ef East 
Berlin, Conn., occupied a portion of Parlor 
48 with a section of its anti-condensation 
roof lining for use in iron power houses and 
light stations, so many of which this com- 
pany is building. The section of lining 
showed to great advantage the simplicity and 
durability of the system. Mr. Burr 
Field, vice-president of the company, was in 
attendance and made many friends among 
the electric light people. 


The devious way from the hotel lobby 
to the ‘‘ buffet” at the Ebbitt House was 
much commented’ on. Going from the 
lobby to the ‘‘ buffet” there were two flights 
of stairs to descend, eight doors to pass 
through and six turns to the right and left 
tomake. Going from the “ buffet ” back 10 
the lobby, according to several usually 
veracious individuals, there were 29 turns 


‘to make, 46 doors to pass through and 13 


long flights of stairs to climb. 


Pass & Seymour, of Syracuse, N. Y., in 
addition to the usual attractive exhibit cf 
china specialties, displayed a small chin» 
insulating joint on which 2,800 pounds bed 
been suspended without fracturing the chirs; 
new styles of china socket receptacles; new 
china waterproof sockets so constructed as 
to avoid the use of cement on top; and a 
double pole and three way single pele 
switch that is simple, neat and ornamental. 
Mr, Seymour was in charge. 


Although the indisposition of Mrs. Cleve- 
land made it impossible for her to receive 
the ladies attending the Convention, yet 
they had a splendid opportunity for a pri- 
vate view of the interior of the White House, 
which was taken advantage of by many. 
This privilege was secured through the 
efforts of Mr. A. M. Young, of Waterbury, 
Conn., who obtained the necessary creden- 
tials from Senator McPherson. The ladics 
enjoyed the treat immensely. 


The new alternating current Ward arc 
lamp for incandescent circuits was strongly 
in evidence in the Convention ball where 
four of them were suspended from the ceil- 
ing. Others were scattered about in promi- 
nent places and the few who didn’t know 
about the Ward lamps had ample opportuni- 
ties of seeing them. The Electric Construc- 
tion and Supply Company, of New York, 
makers of the Ward lamp, was represented 
by its genera] manager, Mr. R. B. Corey, 
who knows everybody, and Mr. John C. 
Knight. 

Mr. J. R. Williams, superintendent of the 
Consolidated Electric Storage Company, 
Philadelphia, had a small but interesting 
exhibit of plates and grids of various types 
for use in street car service, central station 
and isolated lighting, train lighting, and for 
heavy discharge work. New forms of hard 
rubber separators of silk-like texture, yet of 
great strength, though exceedingly light in 
weight, were also shown. One 150 ampere- 
hour cell, weighing but 27 pounds, that had 
been returned from the electric launch 
station in Chicago, was also shown. 


The Weston Electrical Instrument Com- 
pany, of Newark, N. J., had an attractive 
exhibit of station instruments, around which 
gathered the central station superintendents 
and others glad of the opportunity of listen- 
ing to the very clean and practical explana- 
tion by Mr. R. O. Heinrich of the desirable 
features in the new instruments just brought 
out, notably the Van Vleck edgewise_pat- 
tern of a constant potential indicator, and a 
new form of meter for station use. Prof. 
Edward Weston, Mr. Chas. D. Shain ard 
Mr. Van Vleck were also present. 


The Electrical Engineering and Supply 
Company, of Syracuse, had a full force of 
representatives, including Mr. J. D. McIn- 
tyre, J. L. Hinds and H. J. Gorke, while 
its exhibit; an attractive one to the central 
station men, included an ideal slate switch- 
board encased in an ebonized wood frame 
and surmounted by a brass railing, every 
detail of which was made in their factory. 
The safelock type of rheostat dials, the 
simple arrangement of bus-bar connections 
and concealed termivals and the indicating 
instruments all attracted attention. Quick- 
break switches, scckets and other well-known 
specialties were also shown. 


The F. P. Little Electric Construction and 
Supply Company, of Buffalo, N. Y., placed 
a red candle in a very handsome type of 
Monarch lamp and labeled the lamp ‘‘Equal 
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